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General and Physical Ghemistry. 


Optical Researches on the Constitution ol Bismuth Com- 
pomnds. Konr. Scueafer ami Fr. Hren {Zeihcli, anorg, Chem., 
1917, 100, 249 — 303). — Optical differences between ions and mi- 
dissociated molecules may be due to a change in the composition ot’ 
the chromophor© through dissociation, or more probably to the fact 
that the absorption spectimm is dependent on the degree of solva- 
tion of the (dironiophoric cation. Ihe dissociation of a salt /CC 
with a coioured cation may be represented by the scheme: 

iL4 J -^> [iv(()il,)«,J^ [K{Ol\U+A'. 

The degree of completion of dissociation at any dilution depends 
on the relative strengths of the affinities K •<--> A. and K solvent, 
and the solution may come to a condition of optical equilibriuin 
before complete dissociation. If the force /i is strong, dis- 

sociation is incomplete and the anion remains combined with the 
chromophoric complex. This condition of affairs probably obtains 
in the case of the bismuth haloids. 

Solutions of bismuth chloride in aqueous hydrochloric acid show 
a deep absorption band having its apex at l/X — 3070. Since the 
depth and persistence of the band are both increased by increasing 
the concentration of the acid, it is probable that there is, formed 
ill solution a complex bismuthchlorhydric acid. In weaker acid 
solutions, although the depth of .the absorption band is less than 
with stronger acid, the intensity in the neighbourhood of the band 
inmimum'il much greater. This is taken as evidence of the forma- 
' VOL* GXIV* ii* ' 1 
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tioii of bisimitliyl complexes in such solutiojis. Proof oi Mus is 
fiiniislied ),)y the observation that weaJdy acirl solutions of bismuth 
chloride in eqiiilibriiiiu with solid bisiiuith (,Osy<.;liloride show a.n 
even greater iid’eiisity at the iniuimum poitii witli aii ii!(‘reas(‘^ in 
ilie width of the baud. The absorptiou curves of hismiiiii clilori<je 
in amiiioiviuin chloride solutions ai-e practi<‘a!ly the sauie as lu 
hydrochloric acid solutions. 

Soliitioiis of bismuth chloride in dry ether or ethyl aceta/tc, give 
probably the true absorption band of the salt itself. The l)ancl is 
farther in the iiltra-violet than in hydrochloric acid solutions, having 
its maximum near 1 /A = 3400, and is shallower. Addition ol 
hyclrochlorie acid and a very small quantity of water to tlie ethereal 
solution, however, shifts the band back to the same •position a.s in 
the aqueous acid solutions. The remarkable ell'eet of the water 
makes it seem probable that the ahsorbiug coni]>lexes are of tlie 
type 

By leading dry hydrogen chloride into an ethereal solution ()f 
bismuth chloride, a new compound, BiCl.j,HCl,20Et.^», was isolated, 
in the form of a colourless, viscous oil. 

Bismuth bromide in aqueous hydrobromic acid is similar to 
bismuth chloride, the absorption band being shifted into the visible 
spectrum with its maximum near 1 /A = 2700, In ether, the baud 
is shifted towards the violet, and there is only a suggestion of 
selective absorption. Addition of hydrogen bromide to the etlier 
.solution, however, immediately brings the band back to 1 /A = 2700, 
without the addition of water. The inference is that the absmhing 
complex is a simple bismuthbromhydric acid. 

Two new compounds of bismuth bromide were isolated in the 
form, of unstable hygroscopic powders, their compositions beiuu 
H3iBr.,40Eto and H.BiBr.,10OEio. 

Bismuthyl compounds, such as jiotassiuni iribismutliyl tfirirfde 
and compounds with glycerol and mannitol, show only gmiera.i 
absorption in the region of the bismuth ehloritle l)aad in ether. 
Bismuth nitrate, sulphate, and perchlorate in aqueoiiH solutions of 
their respective acids show slight general absorption in tlie ulti';n 
violet. The conclusion is drawn that, since bismuth ioim and 
bismuthyl compounds show no absorption bands, the bismuth 
haloids must be classed with abnormal salts of the type of tnercurif* 
cyanide. 

^Bismuth trimethyl in alcohol, bismuth triphenyl in ether, and 
bismuth triphenyl dichloride in chloroform all show fairly strong 
general absorption in the ultra-violet. Bor the preparation of 
bismuth trimethyl, a new method wm-s devised, using' 6rignarcl\s 
reagent. E. IT. R. 

Tile Influence of Solvents on the Absorption of Light by 
Dissolved Substances. A. Haxtzsoh ( Ben , 1917, 50^ 1413—1421). 
“-From earlier 'investigations, it is probable that the 'accuracy of 


H or 


BiCl 


Cl., 

^OTL 
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tJie a.1)sor})tion luethofl for tlie exaioinatio]) of keto-eiiol 

fM'iiiilibria wiili elliyl acetoaceiat.e and similar suljstaiices is iioi 
seriously ijdhienced by bim. ronnatioii (jf addifive coinponiids 
f'jetweef! solute and solvent, .Evidence to tins effect is also siipplietl 
])y the beba,vioiU‘ of the striioturaliy shnplc Lriiiitnd riphenylcarbinol, 
wliieli exliibits almost identical absorption curves iii meth}d alcolud 
and in chloroform, although, with these substances it fonns isolable 
additive compounds, OH-C(C(sH 4 *NO.),„CH.OT-I and 
OH-C(C,,H4-NOo)j^^CHCi.. 

res]}ectiYely. The character of the absorption ])y trinitrotriphenyl- 
carbinol, and presumably by all substances of definite and fixed 
constitution, is therefore not ajipreciably affected by combination 
witli the solvent. The fact that acetic acid in the pure condition 
and in concentrated aqueous solution possesses identical absorptive 
pro])erties for light (Hantzsch, A., 1914, ii, 5) proves that mere 
hydration also is without optical effect, and even association into 
the biniolecular condition, as experienced with acetic acid and 
with trichloroacetic acid, has no marked influence in this direction ; 
a parallelism is suggested between the formation of such unstablo 
molecular compounds in which the combined molecules are alike, 
and unlike, the processes being described respectively as homo- 
geiieoUvS and heterogeneous association. Heterogeneous assoin’ation 
with an optically transparent medium is generally accompanied by 
a slight change in the absorption curve of the solute, but the 
general nature of the absorption remains unaltered. As very few 
substances can be regarded as completely saturated, slight changes 
in the absorption spectrum may be met frequently. In contrast 
with such cases stands the behaviour of siibsiances which in 
different solvents show essentially diverse absorption, clue to definite 
constitutional modification, the extent of which is influenced by 
the solvent .; tautomeric substances present the best known examples 
of this class. In considerations such as these, care is necessary to 
avoid confusion with cases in which chemical reaction occurs 
lietween solvent and solute, with the formation of new substances 
|X)ssessing absorptive ]>roperties different from i:hose of the solute; 
the medium is then better described as a ]>sendo“Solvent. Cfldoral 
and alloxan dissolved in water undergo loss of tke ketonic oxygen 
with replacement by twO' hydroxyl groups, and this definite strric* 
tural change produces a correspouding marked alteration in the 
absorption spectrum of each. From the ])oint of view now under 
consideration, geiiuiue solvents either give rise to no marked 
^'solvate” formation or form unstable and feeble heterogeneous 
association prodiicts involving only trivial chemical and optical 
alteration; they may, however, by affecting the stability of the 
solvates, influence the equilibrium between the stable and meta- 
stable forms of a ta\i tom eric substance, and thereby produce 
material alteration in the chemical constitution and optical 
properties. It is necessary to remember the possibility that a 
liquid may act concurrently in .two different ways, partly as a 
genuine solvent .atid partly as a ' pseudo-solvent with chemical 

1—2 
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action., Ili'iiH giving' rise to an la^twcen solvates an*! 

chemical H. 1'. 


Tile Coastitution of Carboxylic Acids aad tlie Optical 
and Chemical Processes in the Formation of Esters ^ Salts, 

and Ions, A. I-Iantzsoii (/>r., 1917, 50, M2*2 1 157. (\)in|ai*e 

preceding abstract). — Tho ordinary structural i'orniula lidlOdIJl 
for tlie carboxylic acids is iiisufiicient for many purposes, and fails, 
for example, to explain satisfactorily the relative ease with which 
the hydrogen of the hydroxyl group undergoes scission by electro- 
lytic dissociation. The optical absorptive characteristics of the 
organic acids and their derivatives also demand an improved 
method for formulating the structure of the acids; thus the salts 
of a fatty acid with the alkali or alkaline earth metals are optic 
ally identical with one another, as also are the alkyl esters, but 
the esters always exhibit a more marked absorption than the salts, 
whilst the free acids commonly occupy an intermediate position, 
although in extreme cases they may become optically identical 
with the salts or with the esters ; these optical diif erences can be 
due only to chemical, and therefore to constitutive, differences, 
because chemically and optically indifferent solvents have only a 
negligible effect on the absorption spectrum of the solute (see 
preceding abstract), association of a fatty acid, for example, acetic 
acid, does not affect the absorption, electrolytic dissociation is 
without iiiffuence on the optical absorption by fatty acids, and 
the mere replacement of the hydrogen of an acid ])y an. alkyl 
radicle leaves the absorption spectrum practically unchanged. 
Investigation of trichloroacetic acid demonstrates that in solution 
in water or light petroleum the acid possesses optical properties 
coincident with those of aqueous solutions of the salts, but that in 
alcohol or ether the absorption by the acid is identical with that 
of solutions of the esters in alcohol, ether, or light petroleum, the 
two absorption curves being quite distinct; this difference cannot 
be explained by assuming the formation of an acid ortho-ester in 
alcoholic solutions of the acid, because ortho-esters, being more 
saturated, should possess more feeble absorptive powers, whereas 
the alcoholic solutions of ■ trichloroacetic acid give the adisorption 
band nearer the visible spectrum. The conclusion is therefore 
drawn ^ that whilst the alkyl groups in the alkyl esters are attached 
to an oxygen atom in the usually accepted manner, the ionisable 
atoms are attached to both oxygen atoms, the structure of the 


salts and acid being representable by the formulas CC13*C<C0 |m 
and CCi3*O<C0lH respectively, these constitutions being analogous 


to Wernerh method of expressing the ionisability of inorganic 
salts by ^Aoiiogenic^^ linkings; the formula IL*C0*0H therefore is 
that of a p5a«/7o-acid corresponding with a true'' acid of the struc- 
ture Although trichloroacetic acid from its' absorp- 
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iioii Bpectraiii appears to lie of the former constitution in alcoholic 
or ethereal solution, and of the latter constitution in water or 
light petroleimi, the pheiiomenoii is in reality one of equilibrium, 
and by more sensitive methods of examination, for example, by 
means of the electrical conductivity, it is possible to detect the 
presence of a definite, although small, proportion of the true acid 
modification in the alcoholic solution. The behaviour of other 
carhoxylic acids is of the same general character as that of tri- 
chloroacetic acid, but somewhat less simj^le, solutions in alcohol or 
ether containing the acid almost entirely in the pseudo-modifica- 
tion, whilst the acid in the free state or when dissolved in light 
petroleum or water consists of a mixture of the pseudo- and true 
acid modifications in equilibrium. In this case, the relation between 
the esters, the free acid, and the salts may be represented by the 
scheme: yy R-CO^riGR-COalM the 

position of the equilibrium for the free acid will be dependent on 
the specific nature of the acid and on the character of the solvent, 
the latter influencing the relative stability of the two modifications 
by the formation of solvates; thus, with trichloroacetic acid in 
aqueous solution, the hydrate, CCl.pC 02 lH,( 0 H 2 )/,, is stable, 
whereas- in alcoholic solution, the alcoholate, C’Cb^*C 02 lH,(C 2 H(; 0 )„,, 
is unstable and tends to change into the stable alcoholate, 
CCl3*C6-0H,(CoH,0),, 

(compare preceding abstract). The position of equilibrium between 
the two modifications of a carboxylic acid will be directly con- 
nected with the strength of the acid, so that wdtli successive replace- 
ment of the hydrogen in acetic acid by chlorine, the absorption spec- 
tiaxm of the product in the pure condition or in solution, in light 
])etroleum will gradually approach that of the salts; with a very 
strong acid such as trichloroacetic acid, the constitution under the 
conditions named will- be exclusively of the true acid type, and the 
absorption will therefore be identical with that of the salts, as ex- 
periment actually shows. On account of impurities difficult io 
remove, the. identity of the alxsorption curves for all salts of the sfnne 
acid has oc’casionally not been realised, but with pure materials, the 
sim]>li(‘ity of the t*elations becomes evident (compare Hantesch, 
A., ii, 893; 1914, ii, 5, 230), Con firm tatory details are given 
of the results of spectrum absorption experiments and considera- 
tions with acetic acid, chloroacetic acid, and formic acid, their 
salts and esters, whilst in analogy with the above considerations, 
nitric acid is represented by the two constitutional foniuilai 
NO.yOH and NO^^^TT, from which the esters and salts are respec- 
tively derived. 

In explanation of the noteworthy fact that alcohol affects tho 
optical properties of the salts of fatty acids in a similar manner 
to, but in a less degree than those of the free acids, it is suggested 
that whereas in aqueous solution the salts correspond with the 
true acid constitution, the effect of alcohol is to cause a, partial 
transformation of the salts,’’ R’COg^M, into ^ pseudo-salts ” 

of the structure R*CO*OM; the tendency to , the , lomatioh , of 
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pseiido-saits will be greater the less positive tJi.e nature of i-lie iuitiou 
and the less negative the nature oi* the anion. 

The suggestion is made that the simultaneous littachinerit of an 
ioiiisable hydrogen (or metal) atom at two oxygen ai.oms, whieh 
is termed the ionogenio condition,'' is of greater signiiieauee tlnin 
the' mere presence of hydrogen ion or the occurrence of ionisation ; 
for example, ethyl diazoacetate is extremely rapidly decomposc^d 
by trichloroacetic acid in light petroleixm, whereas in alcohol the 
reaction is exceedingly slow, and in ethereal soiiition does not occur 
at all ; the difference in behaviour is due to the difference between 
the true acid and pseudo-acid niodi'hcatioiis of trichloroacetic acid, 
and the catalytic effect commonly attributed to hydrogen ion is 
ill reality due to the hydrogen atom ionogeiucally fixed in ihe 
molecule of the true acid (see also Snethlage, A., 1915, ii, (>15, 895). 
Mere ionisation causes no alteration in the optical absoi’fdivc 
jn’operties of a substance, but this absence of alteration is charac- 
teristic also of the conversion of transparent metallic salts into 
aqiio-salts and of the formation of hydrates and solvates; any 
apparent exceptions to this rule are to be attributed to chemical 
or structural change in the acid, as described above for the fatty 
acids; this also under the influence of solvate formation accounts 
for the frequently observed effect of solvents wdiich otherwise, might 
be expected to be Avithout action on the ultra-violet absorption of 
the solute. D. F. T. 

The Hypothesis oi the Existence of a Third Simple 
Radioactive Substance in the Uranium Pleiad. A. Pioca'kd 
(.'IrYd/.. ScL fhj/s. naf., 1917, [iv], 44, 161 — 164). — The hypothesis 
is that actinium is not derived from either uranium-/ or 
uranium-//, but from a third isoto])e of uranium, called Actin- 
uranium (AcU), which does not belong to the uranium- -radiiim 
family, but is a primary radio-element at the bead of the actinium 
family, with atomic w’'eight greater than that of uranium. If 238 
is the atomic weight of uranium-/ and 240 that of actinouranium, 
the actual atomic weight fonml for uranium, 238’ 16, would be 
explained, and also how it is tliat the atomic weight of radium 
and of lead, derived from uranium-/, are res|>ectively exactly 226 
and 206, It is considered incomprehensible and without analogy 
to suppose that an atom can transform, itself in two clifTerent ways 
by emitting an a-particle, and uranium-F is regarded as tlie pro^' 
duct of the a-ray change of actinouraniiim . In the Geiger-Nuttall 
relation the values of the constants are the same for all members 
of the same family, and the difference in the constants for the 
radium and actinium families indicates that the a,ctiniurn family 
is completely distinct from that of the radium family. F. S. 

Electrical Bonble Refraction in Binary Liquid Mixtures. 
C. Berghoum {Auik Pfmik, 1917, [iv], 53, 169--^176).---Tlie varia- 
tion of the electric double refraction 'of binary mixtures witli the 
composition has been examined in the case of mixtures of rarboii 
d .sulphide and m-xylene, carbon disulphide and carbon tetra- 
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cJiloridci, ciilorobeiizene and carbon tetrachloride, ciilorobeiizeiie and 
-xylene, and also carbon disulphide and chloroform. The data 
obtained for the first pair of liquids agree with the values calcu- 
lated £.rom the mixture rule, but this does not express the behaviour 
of the remaining' }>airs of liquids. H. M. D. 

Influence of Pressure on the Electrical Conductivity of 
Pure Metals according* ^ to E. Gruneisen^s Theory, II, 
Bengt Beckman {Physlknl, Zeitsch.j 1917, 18, 507 — 509. Compare 
A., 1915, ii, 134). — The iirfiueiice of pressure oh the electrical con- 
ductivity of thallium, tantalum, molybdenum, and tungsten has 
been measured for pressures varying from 700 to 3000 atmospheres. 
Tlie pressure-coefficient found by experiment is in all cases greater 
than the value derived from CTriineisen’s theory. H. M. D. 

Transmission of a Detonation in Liquid Explosives. 
R. Becker {Zeitsch. Elektrochem,^ 1917, 23, 304 — 308). — A theo- 
retical paper, in which the elevation of temperature produced in 
ethyl ether (i) by adiabatic compression, and (ii) by a compression 
wave, is deduced. The value is calculated by formulce which are 
derived iu the paper for pressures between 100 and 100,000 atmo- 
spheres. The following values of (.7b — 7\) are obtained (i) for 
adiabatic compression: 100 atms., 1000 atms., 15*6'^; 10,000 

atms., 85^; and 100,000 atms., 245^; (ii) for a compression wave: 
100 atms., 1*6°.; 1000 atms., 10,000 atms., 113^; and 100,000 

atms., 975®. These calculations are made on the basis that (Jp is 
constant and that the Tammann equation of condition is valid. 
Asa , result of the calculations, it is suggested that the detonation of 
glyceryl nitrate is to be ex}>lained by the rise of temperature which 
accompanies the enormous increase of pressure. J. F. S. 

Molecular Attraction- X¥. Specific Heats of the 
Elements and some Energy Changes, II. J. E. Mills 
(J. PhyPmd (Viem., 1917, 21, G23 --643. Compare A., 1917, 

ii, 356). The atomic heat curves of a number of elements are 

compared, and it is shown tliat if the total energy required to raise 
a monatomic element from absolute zero and transform it into 
liquid at the melting |.)oiat is divided, by tlie absolute melting tem- 
perature a number is obtained which’ is nearly the same' as the 
specific heat of the liquid element at its melting point. The energy 
contents of liquid elements at their respective melting points are 
appi'oxiiiiately proportional to the absolute melting temperatures. 
The values fall between 7*5 T and 8*5 T calories per gram atom. 

On the assumption 'that the attractive forces between molecules 
operate in accordance with the inverse square law, it is possible to 
calculate the energy contents of the liquid elements, at their melting 
points, the results 'so obtained being generally in good agreement 
with the, values derived from the atomic heat curves and the latent 
heats of fusion.' ’ ■ H.'M. D. 
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Isoilaermals of Biatomic Substances and tiieir Binary 
Mixtures^ XIX, A Preliminary Determination of_ tlie 
Critical Point of Hydrogen, H. Ivamkiillnc^h Onner, V, A. 
Ckommblin, and P. G. Gath (Proe, K. Akad, IVetefiseh, Amster- 
dam^ 1917, 20 , 178—184). — The development of tlio liydrojwoi 
vapour tliennostatr for the maintenance of low temperatures within 
:i:0*0P has eiial^led the authorv<5 tO' determine tlie (critical teiupera- 
tiire and pressure- of liydrogen. The values recorded are 7',!=- 33 '18''' 
(abs.) and 12*80 atm. 

The equation of the rectilinear diameter is y=+0'044]6““ 
0*0003987b which gives o^,. = 0'0310 for the critical density. 

H. M. I), 

The Critical Temperature and Pressure of Mercury and 
Phospkorus. J. J. van Laar {Proe. ILAhad. Wetensoh. 

1917, 20, 138---148).— In the light of the measurements of the 
vapour pressures of mercury recorded by Cailletet, Colardeau, and 
B-iviere, the author has recalculated the critical data, the values 
obtained being 7^0 = 1172^ (absolute), pc — 1^0 atmospheres, and 
r4 = 3*3. The values of &<, = 149 x 10-^ and of ^<^<'=10*74 x 10*“^ are 
also recorded. 

The fact that a niiich higher critical temperature (1260^) was 
obtained in a previous paper (A., 1916, ii, 610) is attributed to 
anomalies in the behaviour of mercury at temperatures below 
500^. 

The available data for the vapour pressure of liquid pliosphonis 
lead to (absolute) and pi^=80 atmospheres. H. M. D. 

Physical Behaviour and Molecular Properties of Liquids. 
W, Herz (ZeitscJi. ElePtrochefn., 1917, 23, 301).— In previous 
papers (A., 1915, ii, 682, 823; 1917, ii, 194) tlie author has shown 
that the solubility of organic liquids is dependent on the molecular 
diameter, and that tlie molecular diameter increases regularly with 
the number of carbon atoms in the molecule. In the present paper 
the author continues his theoretical researches. It is shown that 
the latent heat of vaporisation in homologous series decreases with, 
increasing number of carbon atoms in the molecule and also witli 
increasing molecular diameter. It is also shown that the dielectric 
constant for homologous series of organic liquids decreases witli 
increasing number of carbon atoms and with increasing molecular 
diameter. J. p. S. 

Molecular Association of Compounds of Carbon, Hydrogen, 
and Oxygen deduced from the Bailing Point and the 
Density at the Temperature, W. P.'Jobissbn (Ghem, Weekhlad^ 
1917, 14 , 1022 — 1025). — The number of atoms in the molecule («) 
of certain hydrocarbons and oxy-derivatives is given by the expres- 
sion n (1933£^) [ (T% 2 ^ . dhp)i in which if is the' molecular weight, 
Tj^p Ihe absolute boiling point at one atmosphere, and the den- 
sity, at the boiling point. A. 'J. W. 
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Tlae Boiling Point Lin© of the System : Hexane-Nitro- 
benzene® E. M, Buoiinku {Proc. K. Ahad. Wete/iiscli. Amsterdam^ 
1917, 20, 322 — 325). — When th© boiling point of the mixture is 
plotted against the molecnlar proportion of riitrobeiizeiie^ a curve is 
obtained wliicli indicates that the initial rate of increase in the 
temperature is large by comparison '^vith the slow rate of increase 
for solutions' containing 10 — 60% of nitrobenzene. The curve is 
inflected, and rises sharply as the proportion of nitrobenzene is 
further increased. This foran of curve has been found previously 
for several pairs of liquids of limited miscibility at temperatures 
above the critical solution texnperature. 

The boiling point data indicate that this pair of liquids does not 
exhibit a niaximuin vapour pressure. Tliis is in agreement with 
the general rule according to which such niaxiioa are not to be 
expected when the boiling points of the components differ by more 
than about 100^. H. M. B. 

Tlx© Diffusion of Mercury Vapour in a Vacuum. Makcel 
GuichaeiB {B‘nll- Soc. cMm., 1917, [iv], 21, 237 — 238). — To prevent 
tlie diffusion of mercury vapour from the pump to a tube, which 
contains a substance capable of absorbing mercury vapour and is 
being evacuated, it is advised either to introduce a second tube 
containing the same substance between the experimental tube and 
th© pump, or to interpose a tube cooled sufficiently to cause the 
mercury vapour to condense. W. G. 

Kinetic Theory of th© Ideal Dilute Solution. 8, A. Shorter 
(PhiL Mar/,, 1917, [vi], 34, 521 — 525). — A criticism of the argu- 
ments set forth by Tinker in a recent paper on the theory of binary 
liquid mixtures (A., 1917, ii, 294). This theory, which is based on 
tbe application of the Bieterici equation to binary mixtures, was 
said to lead to Raoult’s law. The author points out that the deduc- 
tioit involves a mathernathjal error, and when this error is cor- 
rected, the til eery yields a relation which is quite different from 
Raoiilt’s law. A. similar error is involved in the deduction of the 
expression for tlie osmotic pressure of a dihite solution, and the 
supposed agreement between observation and Theory is fictitious. 
The failure of the theory when applied to actual facts is attribut- 
able to the circumstance that it takes no account of changes in the 
intermolecular forces which ensue when the solute is added to the 
solvent. H. M. D. 

Kinetic Theory of the Ideal Dilute Solution. Fraxk Tinker 
(PMk 1917, [vi], 84, 526' — 527). — A reply to Shorter^ ' criti- 

cistfi of th© author’s theory (compare, previous abstract). 

H. M. D. 

,Tlie Structure of the Crystalline Forms of Silica^ Iron 
Disulphide, Zinc Sulphide, and Calcium Carbonate, ; J. 
Beokbkkamp (Cent?\ , Min. y. 1917, 353—365, 393—407. Compare 
A., 1917, ii, 296).— The axial ratio® of quartz and of tridymite are^ 
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very closely related to those of rlioiiibohedra dorivetl^ i'ruiii Die. 
oiib'e, one diagonal, of the enl,)o being considci’eii the trigonal axis 
of the rhomboliedroii. The author" cousiderB that tdie si,nif‘iiires 
of these crystals as well as those of pyrites, zinc blende, sudiuni and 
pobassinm chlorides, calcspar, etc., are closely relaied to tlir fact! 
centred ciiIdIc lattice. Tliis conclusion is in agreement with Die 
author's theory of the relationship between the atoinii^ weigliis 
of the elements and the sizes ot‘ the spheres of inlluence of tlic atoms 
which determine the inter-atoniic distances in tlie crystal. The 
author does not acce]>t the structure for quartz suggesterl by Bragg*. 

E. 1:1. 11. 

The Colloidal Nature of Colophony. I. Luijwui Paul 
(EoUoid 1017, 21, 115 — 121). — See this voL, i, 25. 

Stability of Emulsions in the Constricted Tube and 
Marble Device for AnaeroMosis. Ivan C. Hall ( J. Fhi/sical 
(diem., 1917, 21, 609 — 622). — The stability of oil-water emulsions 
ill certain forms of culture tube 'has been found to be due to tlie 
])rotection from evaporation which these devices afford. Metliods 
for the distinction of disperse phase from dispersive rnedinm ere 
discussed. [See also J. Soc. Vhem, lud., 1917, 37, 13a. | 

H. M'. I). 

The Temperature of Ignition of Gaseous Mixtures. ^Tamils 
Wallace MgDavid (T., 1917, 111 , 1003 — 1015). — Inmost of the 
methods previously employed for the determination of tlie ignition- 
temperature, the possibility is not excluded that slow combustion 
occurs before the ignition-temperature is reached, with the result 
that sufficient heat is generated to raise the remainder of th<»; 
gaseous inixture to its ignition point. A new method is desm’ilicrl 
in which the time factor is eliminated as far as possilile, the method 
consisting in the ignition of a small volume of the gaseous mixture, 
contained in a soap bubble, by means of an electrically heated wire 
or other red hot body, the temperature being noted at wliicli ignb 
tioii just takes place. 

The ignition temperatures of mixtures of various inflammalile 
gases with air liave been determined, and tlie results obtained show 
that tlie method not only gives a sharp ignition |)oint, but that ii» 
is very suitable for comparative determinations. When the soaf) 
bubbles are not too large, instantaneous ignition occurs, aud tlie 
ignition temperatures obtained under these conditions are regarded 
as the true values. When lai'get bubbles are used, the iu'flammahle 
inixture ignites at a somewhat lower temperature, but this is pro])- 
ably clue to the fact that slow combustion jmececles the ignition, 
which i.s quite perceptibly delayed. H. Ml D. 

The Uniform Movement^' during the Propagation 
of Flame* , Walter Mason and' ‘Richard Ternon Whkbler (T,, 
1917, 111, 1044 — 1057).' — According to the theoretical considera- 
tions advanced by Mallard and Le Chatelier (Ann, des^ 

18835 4, 274), the speed of the ''‘uniform movement/'’' which 
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cliaracteiii-'os tlie propagation of flame tliroiigii inflammable mix- 
tiires under .suitable conditions', sliould ]>e directly proportional to 
(T — f) and inversely proportional to (/ — fl), where T is the conn 
busiioii tern per ature, t the ignition temperature, and 0 the initial 
tciiiperatiire of the cornbiistible niixture, provided that the mix- 
tures considered Jiave the same tlieriiial condiicthaty. 

In order to obtain data to test this conclusion, measurements 
liave been made of the velocity of’ the ‘'uniform movement” in a 
series of mixtures of methane, oxygen, and nitrogen. The ignition 
temperatures have also been determined and the combustion tem- 
peratures calculated. It is found that the above relation is very 
nearly true so long as the oxygen in the mixtures is in excess of 
that required for complete combustion. When the ainourit ol* 
oxygen present is less than this, the observed velocity of the uni- 
form movement” is less than tliat calculated from the ratio 
(T — t) j (t — 0), In the case of iip])er limit mixtures, the deviation 
is considerable. From this it is inferred that the calculated coin- 
hustion temperature is not attained when the oxygen is deficient in 
quantity, for in these circumstances the comlaustion process is 
more protracted, and tliere is consequently an increased radiation 
loss through the walls of the tube during the propagation of the 
;flame. 

Witii regard to the influence of the diameter of the tube oil 
the speed of the uniform movement,” Mallard and Le Chatelier 
arrived at the conclusion that the speed will not be appreciably 
affected if tlie diameter is sufficiently great. This is probably true 
for tubes _ from 5 to 10 cm. in diameter, but in wider tubes the 
influence of convection currents introduces a factor wliicli affects 
the speed to a considerable extent. Measurements of the speed for 
mixtures of methane and air in. tubes varying from 2'5 to 96'5 cm. 
in diameter show tliat convection effects increase the speed in the 
wider tulies. It would thus seem that the uniform movement” 
is a strictly limited, phenomenon, obtainable only in tubes of whicli 
the diameter is large enough to prevent appreciable cooling by the 
walls, but small eoougli to suppress the clistur])iog influence of 
convection. 

The co.uditions necessary for obtaining the ^‘ uniform movement” 
of fiaine are dis<mHsed, and, in particular, attention is directmi io 
the importance of the method of ignition. H. M. I). 

Kinetics of the Alkaline Saponification of the Esters 
of Carbonic Acid. Anton Skbabal {MonaUh., 1917, 38, 305 — 318)« 
— The rate of saponification of methyl and ethyl carbonate 
has been investigated at 25^ in .solutions containing sodium 
carbonate. The j^rogress of the reaction, which may be reirresentecl 
by the equation + 2Hp==2NaHCU>,+ 2^^ was 

followed by titration with O'lA-hydrochloric' acid in pre.seiice of 
phenol phthaleiii. Th© results obtained show that ' the rat© of 
saponification' of th© esters is proportional to the concentration of 
tho ester and of the hydroxyl ion,' For the methyl ' ester, the 
bimolecular velocity coefficient /»j=' 5’4, and for , th© ' ethyl'' ester 
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Zv— r6. Tliese numbers are of tlie same order ^ of imigiiiiude 
tiiie coefficients for tlie corresponding esters of acetic acid. In 
acid solution, tlie esters are hydrolysed very slowly. 

Experiments made with sodium ethyl carbonate show that’ iiie 
second stage of the alkaline saponification takes place with very 
great velocity, and that this is also characteristic of the liydrolysis 
ill acid solution. The kinetic data are discussed in reference ^ trj 
the constitution of carbonic acid, and in explanation of ^ the relative 
rates of the first and second stages of hydrolysis, it is suggested 
that the second stage is not really a hydrolytic process, but is to 
be regarded as an intramolecular change corresponding with the 
equation OH-CO'OE, =:C02 + H'OH. 

The Velocity of the Alkaline Saponification of Formic 
Esters. Axton Skrabal and Adolf Bpeek (Monai.^^h., 1917, 38 ^ 
191—201). — The rate of saponification of methyl and ethyl formate 
has been ineasiirecl at 0^ and at 25° by using a mixture of potassium 
iodide and ioclate as dynamic regulator. In view of the fact that 
the esters form additive compounds with potassium tri-iodide, the 
active mass of the ester during the later stages of the reaction is 
less than that which would be calculated from the thiosulphai>e 
titrations of the liberated iodine. For this reason, the calculated 
saponification velocity coefficient falls as the reaction proceeds, 
and the correct values can only he obtained from the initial stages. 
These initial measurements give ^^==2‘4xl0'^ for methyl formate 
and /»;==l*4xl0^ for ethyl formate at 25°. These values are in 
agreement with those previously obtained by indirect measure- 
ments according to an electrochemical method (Eiicken, A., 1910, 
ii, 279). " H. M. D. 

Conseciative Reactions. The Saponification of Methyl 
Oxalate in Solutions containing Iodide and lodata. Anton 
vSkrabal {Monatsli., 1917, 38, 159 — 189). — In the use of regulator 
mixtures for controlling the concentration of one of ihe reacting 
substances or one of the reaction products during the progress of a 
reaction, it is necessary to distinguish between static and dynamic 
regulators. In the case of static regulators, the velocity of tlie 
regulator reaction is very large in comparison with that of the 
reaction investigated, whilst the velocity of the regulator redaction 
may be of the same order or even much smaller than that of the 
reaction under examination if the regulator mixture is of the 
■dynamic type. It is shown that the progress of a reaction which 
is regulated by a mixture of the dynamic group is such that the 
velocities of the two are mutually 'influenced in such a way i.hat. 
they keep in step. Whilst a mixture of the salts NaJIPOt 
MaH2P04 acts as a static regulator in controlling the hydrogen 
ion concentration of a solution, a mixture of potassium iodide and 
ioflate behaves as a dynamic regulator. 

This mixture has been used in' the determination of the velocity 
coefficients corresponding with the first and second stages in the 
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saponification of methyl oxalate. From the ohservecl rate at whic-li 
iodine is formed, it is possible to calculate the saponification 
coefficients. The experiments with methyl oxalate and potassiiim 
methyl oxalate give x ICK* for the first stage and A* = 1*94 x 10‘‘ 

for the second stage respectively. These values agree satisfaL*- 
t.oriiy witli those obtained in previous ineasureinents, in which use 
was made of a static regulator. 

Comparison of the two series of experiments shows that the 
determination of the rate of saponification of methyl oxalate can 
be effected much more conveniently and accurately by using an 
iodide-iodate mixture as regulator than by the use of a mixture 
of sodium dihydrogen and disodium hydrogen phosphate. It is 
probable that the use of iodide-iodate mixtures may be found useful 
in the investigation of many other reactions which proceed with 
conveniently measurable velocity when the hydrogen ion concein 
tration is not far removed from that corresponding wnth the 
neutral point. H. M. D. 

History of Catalysis. H. J. Prins {Chem. Weekhlad^ 1917, 
14, 1000 — 1004). — A polemical paper in support of the author’s 
views on catalysis, and criticising Boeseken’s “dislocation theory." 

A. J. W. 

Contact Catalysis. II. Fractional Combustion. 'Wiumi 
I). Bancroft (J. Physical Cluyni,, 1917, 21, 644 — 675. Compare 
A., 1917, ii, 566). — The paper consists for the most part of extracts 
from the literature relating to the fractional combustion of gases, 
and attention is directed to the circumstance that these observa- 
tions afford many examples of the selective influence of catalysts 
in determining the nature of the final products. At low tempera- 
tures, the influence of solid catalysts is very marked, and is one 
of the chief factors in determining which of two combustible gases 
will burn the more rapidly. At high temperatures, the influence 
of solid catalysts is greatly reduced and may be negligible, the 
reaction in this case taking place in the gaseous phase. 

By suitably varying the solid catalyst, it should be possible to 
realise all the possible intermediate stages in the fractional com- 
bustion of a mixture of two combustible gases from the- complete 
combustion of the one to the complete combustion of the other. 

H. M. D. 

Contact Catalysis. Decomposition of Etbyl AlcoboL 

Carl J. Engelder (/. Physical Ohenu, 1917, 21, 676 704).-™- 

When the vapour of ethyl alcohol is passed over heated metallic 
oxides or finely divided metals, it decomposes with the formation 
of ethylene and water or acetaldehyde and hydrogen, and the 
relative quantities of the two sets of ■ products vary with , the 
nature of the solid, catalyst. 

' Experiments made with alumina, silica, zirconium dioxide, and 
titanium dioxide show that- the ratio, of ethylene to hydrogen in 
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tilie prod 11 (-‘t of ilip reaction is reduced by inixiu/^' the alcobol w!(b 
water. >Siinilarly, it lias been found that tbe aRdiilmi tjf [lydroprai 
to iiic alcohol vapour increases the proportion oi' (‘thylene wlifoi 
tj’lajiinni dioxide is used as catalyst. .Furthei' observatiuHs with 
ilris catalyst at 400 ^ show that ackaldehyde is not decoinpose<l l^o 
any great extent into niethane and carbon luoiioxide, bul/ that it; 
promotes tlie formation of ethane by combination oi ethylene and 
hydrogen. 

Ethyl ether when passed over alumina at 380^ is decorn jiosod 
almost rjiiantitatiA’'ely into ethylene and water. With titanium 
dioxide, the dehydrating action takes place veiy slowly. At lUo'’, 
ethyl alcohol, when passed over alumina^ gives ethyl ether as ilie 
chief product', H. M. D. 

Tlie Determination oi Atomic Weights. AIaikjkl (JuKuiAin) 
Soe. ehim., 1917, [iv], 21 , 238-- ‘J41). — A general criticism 
of the methods used for determining atomic weights. Three coii" 
ditioiis for such methods are given, namely: (1) as far as possilile, 
analyse or synthesise oxygenated Gompouiids; (2) ])erform simple 
chemical reactions only requiring a very small niiml)er of auxiliary 
substances, avoiding contact with w^ater, air, or inert gases ; (3) ust^ 
complete methods, wdiere all the compounds ui.ilised or foi'meil are 
weighed. W. G. 

Variable Atomic Weights, with some Reference to 
Geologic Time. H. S. Shelton (Oliem. Nmi\% 1917, 116^ 
259 — 261). — criticism of the theory of isotopes in which the 
author contends that the known facts do not warrant the conclusion 
that isotopic elements are inseparable. 

Estimates of geologic time based on radioactivity data are 
probably not nearly so precise as the statements of certain workers 
on radioactive problems would suggest. In view of ilie jjossihlc 
errors which are inherent in such estimates, it is coiisitlered ilml 
the radioactivity estimates arc only of value in iiulieaiijig Uie 
order of geologic eras. 11. M. 1). 

Atomic Frequency and Atomic Number. Frequency 
Formula with Empirical Constants, IL 8TANrj*:v Amnw 
(Phil. Mar/,, 1917, [vi], 34, 478-^487).— It is prohal)le ilmt some 
connexion exists between ■ the characteristic frec|uen(‘*y v of au 
element in the solid state and its atomic .nam]}er N, and an ai-ternpt 
is made to establish this by making use of the various foi'midm 
which have been put forward to express the relation between i.hc 
atomic ' frequency, and other physical properties. These formula:; 
are niox*e or less empirical, and in some cases yield values for the 
atomic frequency which differ appreciably. For the majority of 
the elements, however, the calculated frequencies are found to 
satisfy the relation Wv~^nv^, in which 7/ is a whole number (the 
frequency number) and a constant. The same element n,iay 
have different ;freqitency numbers for the different forum of the 
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solid elenieni; ])iit, broadly siieaking, iJie value of /i varies in a, 
periodic luainier witli ilie atouiie iiumijor. 'fhe uieau value of 
for ilie iuei'uJlic elerueuts is II. ’l\f. D. 

Electronic Frequency and Atomic Number, 11. Stanlkv 
Allen (Phil. Maf/,, 1917, [vi], 34, 488 — 49(1. Cloaipare precediug 
abstract).— Tlie electron frequencies calculated from tlie in ax ini urn 
of tiie selective photo-electric effect, from t'he limiting photo-electric 
frequency, from the ionisation potential of gases, and from therm- 
ionic potentials apjiear to be related in a siiuple manner with tlie 
atomic number Y of the element concerned. If v is the calculated 
electron frequency, tlien iVv=^//v„ or Av = (n-h 2 )v^, in which // is 
an integer and vj.j is tlie fundamental electronic frequency™ 
f]‘289 X 10'*'”’. The fundamental electronic frequency is thus al)OUt 
154- times the fundamental atomic frequency f.j. TT. M. I>. 

■ Formulation . of tlie Law of Multiple Proportions. 1). 

Balabeff (/. pr. fJhetn.y 1911, [ii|, 95, 397-— 398). It is ])ointed 

out that it is only in the case of simple series of compounds of two 
elements that the masses of the one element which unite with the 
same inass of the other element are to one another in the ratio of 
simple integers. For example, wldlst tlie imisses of carljon which 
unite with .one part of hydrogen are in methane, ethylene, and 
acetylene respectively 3, 6, and 12, in methane, etliane, propane, 
hexane, eicosaiie, and anthracene they are 3, 4, 4*5, 5 ‘14 3, 5 ’71 4, 
and 16*8. It would be better, therefore, to express the law as 
The- masses, of the dili'erent elements in a compound are directly 
proportional to their equivalent weights or to simple multiples of 
their equivalents.’"' J. C. W. 

Absolute Determinations of Mass by means of the 
Micro-balance. J. Kiumer 1917, 41,773—774).— 

The ordinary form of torsion micro-balance is not suitable for direct 
weighings, and experiments have accordingly been made to ascer- 
tain the ap]>licability of a balance of tlie usual type in the deter- 
inination of the weights of small quantities of substance. The 
balance described has a carrying capacity of 1 gram, i.he length of 
the beam is 154*4 mm., and its weight 7*825 grams, Tlie addition 
of 0*1 mg. ])roduces a displacement of the pointer amounting to 
48 divisions when tlie balance is unloaded, and this decreases to 
35 divisions for a load of 100 mg. and to 10 divisions for a load of 
1000 mg. Each division on the scale represents 0*35 mm. 

The results obtained with the balance, when suitalde precautions 
are taken, are said to be quite satisfactory. IT. M. D. 

Exact Weighings, Maeoel Guichaei) (Bull Soe, 1917, 

[iv],, 21, 233 — 235). — An examination of the temperature differ- 
ences between tlie two arms of a balance, due to the variation of 
external conditions. W. G, 

The Limitations of the Balance, Bertram Blount (T„ 
1917, 111, 1036 — 1039). — Series of "weighings made by three inde- 
pendent observers on six balances, of. the best make showed variations 
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ranging from ()’4 to 1*G mg. during a period of four inoiitlis. ^Tkese 
variations cannot be correlated with any known variation in the 
external conditions. The autiior is inclined ^ to attribute the 
observed iiiconstaney to variations in the effective iengtli of the 
arms of the balance resulting from fortuitous movements of the 
kn if e-edges. 

TJie WeigMng of Evacuated Tubes. Makcel (JurcuiARr) 
(/Juil. Sot\ cA/m.:, 1917, [iv], 21, 235— 237).— The author prefers to 
use a sealed tube rather than one closed by a tap, and describes a 
method of weighing such an evacuated tube, filling it with gas, 
and determining the weight of gas thus entering. W. 6. 

The Centenary of diaries Gerhardt. Bull 8 (h\ 

eJiim., 1916, 1 — 108). — An account of the proceedings of the ineet- 
ing of the Societe chiniicj[ue de France on December 8th, 1916, in 
celebration of the centenary of Charles Gerhardt. There is in-*, 
eluded in it a full account of GerhardCs life and work by M. Marc 
Tiffenau, and a chronological list of his publications. 


Inorganic Chemistry. 


Action of Hydrogen Peroxide Solution on Lime-water 
and Iodine: Preparation of Ammonium Iodide. T. C. K. 
Bhoeksmit (Pharm. WeeMlad, 1917, 54, 1373 — 1374), — In pres- 
ence of hydrogen peroxide solution, iodine x*eacts with lime-water 
to form the iodide, with evolution of gas, and formation of only a 
trace of iodate. With ammoniiini hydroxide the reaction takes 
place in accordance with the equation 2NH|j-k To-i- Tl202 = 2]S[H4l t* 

A. J. W. 

Reaction between Ossone and Hydrogen Peroxide. Vicrron 
Eothmuxb and Alexanber Burgstaller ( Monatsh ,, 1917, ' 38, 
296 — 303. Compare A,, 1913, ii, 773), — The velocity of the reac- 
tion between ozone and hydrogen peroxide has been examined in 
O'OLY-sulpliiiric acid' solution at 0^, the two substances being sepa- 
rately estimated in the reaction mixture by the method described in 
a previous paper (A., 1913, ii, 524). In prese'Bce of relatively large 
quantities of '^hydrogen peroxide, the reaction may be represented 
by the equation H202 + 03=H20-f 2O2, and the rate of disappear- 
ance of the ozone follows closely the equation for a unimolecular 
reaction. When the ratio of hydrogen peroxide To O'Zone is smaller, 
the ozone di^ppears more rapidly than the hydrogen peroxide, and 
this inequality in' the quantities of ozone and hydrogen peroxide 
which are ^ destroyed in a given' interval of time increases 'Us 'the 
concentration of the hydrogen peroxide is reduced. 
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Tlie facts suggest that tiie interaction between ozone and liydro- 
gen peroxide is accompanied by the spontaneous decomposition of 
ozone and that hydrogen peroxide acts as a powerful catalyst in 
respect , to the latter reaction. This theory also offers an explana- 
tion of previously recorded observations on the rate of decomposi- 
tion of ozone in dilute sulphuric acid solution (compare A., 1913, 
ii, 489), for it is highly probable that the ozonisatioii of oxygen is 
accompanied by the formation of traces of hydrogen peroxide. 

H. M. D. 

Tile ¥aleiicies of Nitrogen. Fuanz ^YnNGEL {Monatsh., 1917, 
38, 267 — 293). — The author considers that no conclusive evidence 
has yet been put forward in support of the view that four of the 
nitrogen valencies bear the same relation to the fifth. Whilst 
certain chemical observations suggest that there are two pairs of 
valencies which are identical in relation to the fifth valency, 
physico-chemical data seem to indicate that tiiere are three valen- 
cies which are identical with regaixl to the fifth valency. From this 
it is inferred that the fifth valency does not always represent one 
and the same valency unit. 

An attempt is made to account for the behaviour of nitrogen 
compounds on the assumption that the valencies of nitrogen are 
divisible into two distinct groups, one of which includes two and 
the other three valencies which are equal in all respects. When 
quinquevaleiit nitrogen is transformed into tervalent nitrogen there 
is a loss of one valency from each group. This change is supposed 
to result in the formation of an intra-atomic double linking con- 
necting dissimilar nuclei. In support of this tlieory attention is 
directed to the similarity between the amines and ethylene deriv- 
atives in respect of their capacity to form additive compounds. 

It is said that this hypothesis affords a satisfactory account of 
the chemistry of nitrogen compounds. H. M. I). 

Disodium Nitrite ^ an Additive Compound of Sodium 
Nitrite and Sodium. Edward Beadvord Maxted (T., 1917, 111, 
1016 — 1019). — When solutions of metallic sodium and sodium 
nitrite in anhydrous ammonia are mixed together, a brilliant, 
yellow substance is precipitated which has the composition NaoKO^. 
The same substance is deposited on the cathode when a solution 
of sodium nitrite in perfectly anhydrous liquid ammonia is sub- 
jected to electrolysis. The substance is decomposed vigorously by 
water with the formation of sodium nitrite, sodium hydroxide, and 
hydrogen. By passing a current of moist nitrogen over the di- 
sodium nitrite, the action is moderated, and the resiiltiiig solution 
is found to be free from hydroxylainine and hyponitrite. 

H. M. D. 

Formation of Large Crystals in Zinc Rods and Wire. 
W. Fbaenkbl {Zeitsch. Blehtrochem., 1917, 23, 302 — 304),~It has 
been observed that large crystals are often found in , zinc rods which 
have been worked mechanically. The author describes experiments 
VOi|. cxiv. ii. ' 2 
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made with tlie object 'Of ascertaining the conditions luider which 
'these large crystals are formed and the reasons for their formation. 

■ Rods of zinc of varying diameter were subjected to a tempei^ature 
just below the melting point of ainc for some time, and after cooling 
were broken and the structure of the break examined. In some 
cases it was found that a recrystallisation of the metal had oc- 
ciirred, and that the cross-section of the break consisted of a single 
crystal, whilst in other cases only small crystals were observed. 
The author suggests possible explanations of the phenomenon, but 
is unable to decide on any one of the suggestions as the cause. A 
nimiber of niicropliotographs of sections of zinc rods before and 
after treatment are given in the paper. J. F. S. 

Action of Hydrogen Peroxide on the Neutral Salts of Lead* 
V. ZoTiER (Bulk Soc. chim,, 1917 , [iv], 21, 241 — 243. Compare A., 
1913, ii, 216, 466), — Neutral lead salts exert a more or less marked 
catalytic action on hydrogen peroxide. Using hydrogen peroxide 
(100 vols.), the catalysis is intense with soluble organic salts, and 
feeble with insoluble organic salts or mineral salts. With lead 
acetate one portion of the hydrogen peroxide yields lead peroxide, 
which then reacts with the remainder of the hydrogen peroxide, 
and at the end of the reaction there is no lead peroxide left. If the 
solid salt is used, the catalysis is at first moderate, but soon becomes 
violent and the mass becomes hot. The presence of acids lessens or 
hinders the catalysis by hindering the preliminary formation of 
the lead peroxide. [See also J. Soc, Cliem, Ind,, 1918, 37, 7a.] 

Some Compounds of Lead. V. Zotibr {Bull Soc, 

1917, [iv], 21, 244—246. Compare A., 1913, ii, 216, 465, and 
preceding abstract).— Pure lead peroxide may be prepared by the 
addition of hydrogen peroxide to a solution of lead nitrate in 20% 
sodium hydrO’Xide. Hydrogen peroxide may be used to differen- 
tiate between a normal and a basic lead salt. With the former it 
does not give any residual lead peroxide, but with the latter it 
does. Alkaline solutions of lead salts may be used as a delicate 
test for hydrogen peroxide, or conversely hydrogen peroxide in the 
presence of sodium hydroxide may be used as a delicate test for 
lead. 

Contrary to the general opinion, it is found that lead peroxide 
is slowly attacked by mineral acids or aqueous solutions of alkali 
hydroxides. The process is, in all cases, very 'slow, the rate varying 
with the acid or alkali used. 

By heating together at equal weights of lead nitrate and 
50% sodium hydroxide, an amorphous red lead is obtained, but 
if the proportion of lead salt is halved and the temperature raised 
to 160% a microcrystalline red oxide is obtained. [See also /. Sor, 
Chem. 1918, S7, 7a.] W, G, 

The Biasociation Constants of Mercury Hydroxides. 
1. M. KonTHOFF (Chem, Weehhlad, 1917,' 14, 1016— 1022).-— The 
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(liHSociat-ion of mercury hydroxide solution is a st6|>hy-step process, 
and can he represented by the scheme 

OH^; HgOH' B'u-- 

A. J.W. 

Qiiaatitative Investigations on the Corrosion of Resistant 
Glass by Sodinin Hydroxide. C. J. van Bieuwenbueg {Cliem, 
Weehhlad^ 1917, 14, 1034 — 1040). — A comparison of the effects 
produced by heating sodium hydroxide solution in Jena and 
Laborax flasks. A. J. W. 

The Production ol Colloidal Base Metals by Reduction of 
Solutions or Suspensions of Compounds at Higher 
Temperatures in the Presence of Protective Substances. 
Colloidal Nickel. 0. Keleeb {Ber., 1917, 80, 1509— 151 2).-^The 
knowledge that near 200° nickel oxide and some nickel salts can be 
reduced to metallic nickel by hydrogen, has been applied to the 
production of colloidal nickel by reducing solutions or suspensions 
in glycerol containing gelatin or gum arable as a protective colloid. 
For example, a solution of nickel formate and gelatin in glycerol 
at 200—210° when submitted to the action of a stream of hydrogen 
assumes a chestniitr-brown colour. The colloidal solution remains 
unaltered in the air and is miscible with alcohol, but on treatment 
with water and centrifuging deposits the colloidal metal as a dark 
brown solid, containing 25 — 30% of nickel, which can again yield 
colloidal nickel solutions in dilute acetic acid, acidified water, 
glycerol, or alcohol. 

Other reducing agents can be applied to the same purpose ; nickel 
formate at 220° in glycerol solution in the presence of gelatin, is 
reduced by hydrazine hydrate with formation of a colloidal nickel 
solution of similar properties to that just described. Formaldehyde, 
liydroxylamine, and hypophospliorous acid can also be applied as 
reducing agents for the purpose, whilst gum arabic can be used in 
place of gelatin. The nickel formate can be replaced by nickel 
acetate or freshly precipitated nickel hydroxide. D, F. T. 

Iso- and Hetero-poly-acids. X¥. ‘Critical Researcbes on tbe 
Constitution, of tbe Hetero-poly-acids. Abthur Rosenheim and 
Johannes Janicke {ZeiUch, anorg. Ghem., 1917, 100, 304—354. 
Compare' A., 1913, i, 413; ii, 59; 1914, ii, 58; 1915, ii, 266, 468;- 
1916, ii, 333, 334; 1917, ii, 35 ). — A historical and theoretical paper 
in which the crystallographic, physical, and chemical properties of 
the iso- and hetero-poly-acids are summarised and the whole of the 
previous work is discussed. The earlier theories on the constitution 
of these acids are reviewed, including the application of WerneFs 
co-ordination theory. The last is found to be unsatisfactory, but 
the modification of this theory suggested by Miolati (A., 1908, 
ii, 695) and extended by Rosenheim provides the most satisfactory 
elucidation of the constitution of these substances. E. H, R. 
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New Form o! Safety Pipette. A. S, Bkiirman (J. Ind. Emj, 
Chein.^ lOlTj 9, 1047). — A three-way tap is attached to the top 
of an ordinary pipette by means of a short length of rubber tubing 
and a rubber bulb fitted with suitable valves is connected with 
the upper limb of the tap. The pipette is filled by pressing and 
releasing the bulb. The tap is then turned so as to admit air to the 
pipette, by which means the level of tlie liquid is lowered to the 
mark, and then delivered. W. P. S. 

Preparation of Ammonium Citrate Solution and the 
Estimation of Insoluble Fbosphoric Acid. Philip McG, 
Shuev (»/. Ind, Efif/. Ghe-m., 1917, 9, 1045). — Neutral ammonium 
citrate solution may be prepared by dissolving 1814*37 grams of 
citric acid in 6961 c.c. of water and 1760 c.c. of 28% ammonia, the 
water and ammonia being measured at 23°. Tlie insoluble phos- 
phoric acid in acid phosphate may be estimated with practically 
identical results, whether or not the weighed portion has been washed 
previously with water, and preliminary washing of samples con- 
taining cyanamide does not appear to be necessary. It may be im- 
portant to use a neutral ammonium citrate solution in the case of 
ground tankage, Avliale guano, meat guano, fish, and similar mate- 
rials which have not been strongly acidified. W. P. S. 

Micro-method for the .Estimatiou of Inorganic Phos- 
phates in the Blood-serum. W. McKim Marriott and P. H. 
Haessler (/. Biol Ghem,, im, 32, 241— 243).— Pull details- of 
the method previously described (compare Howland, Haessler, and 
Marriott, A., 1916, ii, 269). H. W. B. 

The Perchlorate Method for the Estimation of the Alkali 
Metals. P, A. Groocn and G. R. Blake (Amm\ J, Sci,, 1917, [ iv], 
44, 381 — 386. Compare A., 1917, ii, 270).- — In this method it is 
unnecessary to use an alcoholic liquid saturated with the substance 
to be |)recipitated, -since the volume of the solution (97% alcohol 
containing 0*1% of perchloric acid) used for washing the precipitate 
may be so restricted that the solubility of the precipitated per- 
chlorates is insignificant. A single evaporation with, a moderate 
excess of perchloric acid (0*1 c.c. for each 0*1 gram of salt) is not 
sufficient to convert considerable quantities of alkali chlorides (for 
example, 0*3 gram) completely into perchlorate ; the residue should 
be treated with a further quantity of perchloric acid and again 
evaporated. Por the separation of large amounts of insoluble per- 
chlorates from sodium perchlorate, the washed precipitate sliould 
be dissolved in a small volume of water and the evaporation with 
perchloric acid repeated. In the case of rubidium perchlorate, the 
precipitate should be digested f-or fifteen minutes with the alcoholic 
washing solution. It is to be noted that perchloric acid has a dis- 
tinct solvent action on glass. [See also /, 8oc, Ghem,, Ind , 1918' 
37/ 21a.] W. P. S." 
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■ MicroAiietkod for tiie Estimation of Calcium and Mag- 
nesium in Blood-sernm. W. McKim Maeriott and John 
Howland (J. Biol Ohem,, 1917., 32, 233— 239).— Full details of 
tlie method previously descril^ed (compare Howland, Haessler, and 
Marriott, A., 1916, ii, 269). ' ' H. W. B. 

Estimation of the Metal Content of Powdered Metals. 
F. Hodes (Zeitsch. angew, Cliem., 1917, 30, 240). — The quantity 
of metallic tungsten in powdered tungsten which lias been prepared 
by reduction with carbon may be estimated by igniting a portion 
of the samp-le in an open crucible'; the increase in weight is due to 
oxidation of the metal to tungsten trioxide. As, however, the pow- 
dered metal usually contains small quantities of carbon and mois- 
ture, it is necessary to heat another portion of the sample in a 
current of oxygen, weigh the amounts of carbon dioxide and" water 
given off, and correct the first weight accordingly. W. P. S. 

lodometric Estimation of Copper and Iron. Herm. Ley 
(Ghem, ZeU,, 1917, 41, 763). — Soluble cupric and ferric salts both 
liberate iodine from potassium iodide in acetic acid solution, and 
the iodine set free is a measure of the amount of cupric and ferric 
salts present. When it is desired to estimate copper in the presence 
of iron, the latter may be precipitated as ferric phosphate, which 
is irusoluble in acetic acid and does not react with potassium iodide; 
cupric phosphate, however, is readily soluble in acetic acid. The 
solution containing the cupric and ferric salts is treated with sodium 
phosphate solution, then acidified with acetic acid, potassium iodide 
is added, and the iodine is titrated with thiosulphate solution. The 
ferric salt is estimated by treating another |X)rtion of the original 
solution with potassium iodide and acetic acid, and titrating the 
liberated iodine; the difference between the volumes of thiosulphate 
solution used in the two titrations is equivalent to the quantity of 
ferric salt present. Aluminium and zinc do not interfere. 

W. P, S. 

Sensitive Reaction of Hydrogen Peroxide depending 
on tlie Formation of Dihydroxytartaric Acid. G. DENiafcs 
{Ann. Ghim, anal, 1917, 22, 193). — A violet coloration is formed 
when a small quantity of dilute hydrogen peroxide solution is 
added to a mixture of 2 c.c. of 5% tartaric acid solution and 2 drops 
of 5% ammonhim ferrous sulphate solution, and the mixture then 
treated with 6 drops of sodium hydroxide solution. The reaction 
may be obtained with a quantity of hydrogen peroxide not exceed- 
ing 0*05 mg. W. P.- S. 

Estimation- of Glycerol by the Iodide Method), : using, 
Small ,<Jnantities: of ’Hydriodic Acid (Semimiero-iodide 
Method). R. NeumahN' {ZeitschA angeto. Chen.^ 1917, , 30, 
234— 237).— The author finds' that this method (compare A.,; 1902, 
ii,' 111; 685; 1903, 'ii, 515) yields ' trustworthy re'Sults^ when only 
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about one-teiitli of tlie usual quantities of sample and reagents are 
eiiiployed. The apparatus used has about oiie-eiglitli of the capa- 
eitv of the iodide apparatus described ])v Strit-ar (A., 1904, ii, 95). 

W. P, S'. 

Oxidation of Organic Compounds with Chromic Acid. 
A. WiNBAUS (Zeiisch. physiok Ghem.y 1917, 100, 167 — 169).- — 
Certain organic compounds readily yield acetone and acetaldehyde 
when treated with chromic acid. The prodttcts can be separated 
]>y distillation and recognised by conversion into the comparatively 
insoluble p-nitrophenylhydrazones. In this way, cholesterol, 
coprosterol, and sitosterol, containing an C<?opropyl group, can be 
readily distinguished from the somewhat similar bile acids, which 
do not yield any acetone or aldehyde vrlieii oxidised by chromic 
acid. 

Methylpentoses, such as rhamnose, are similarly easily detected 
in the presence of other pentoses and hexoses by means of the 
chromic acid oxidation test. The test must be carried out under 
the prescribed conditions, involving the use of a solution of chromic 
acid in glacial acetic acid. If an excess of sulphuric acid is sub- 
stituted for the glacial acetic acid, laevulose, and even dextrose, are 
found to yield acetaldehyde and other volatile products, which can 
form iodoform and insoluble p-nitropbenylhydrazones (compare 
Engfeklt, A., 1917, ii, 550). H. W. B. 

Formaldehyde as a Negative Catalyst in Sugar Reactions. 
H. Magoi and G-. Woker (Ber,, 1917, 50, 1331 — 1336). — Form- 
aldehyde hinders the reducing action of dextrose or maltose in 
the Moore-Heller and Rubner tests, and especially the reduction 
of methyleiie-hlue or picramic acid. Although formaldehyde has 
a more powerful reducing action on Nylander's solution than the 
siigars, mixtures of them containing 1 c.c. of 40% formaldehyde 
to 0’5 c.c. of 1% dextrose or maltose do not affect this reagent. 
The aldehyde also hinders the reduction of Feliling and Pavy solu- 
tions by dextrose or maltose. J. C. W. 

Malic Acid and Citric Acid. T. C. N. Broeksmit {Phcmn, 
IPeekMad^ 1917, 54, 1371 — 1373). — Both malic acid and citric 
acid answer to the iodoform test, hut can he distinguished by the 
fact that barium malate is not precipitated either in neutral solu- 
tion or in presence of acetic acid. A. J. W. 

Probable Accuracy, in Whole Blood and Plasmai of 
Colorimetric Estimations of Creatinine and Creatine. 
Andrew Hunter and Walter E. Campbell (/, BioL Ohem, 

32, 195 — >231. Compare Wilson and Hass, A., 1917, i, 360, and 
Cettler and Openheimer, A., 1917, ii, 184),— The authors have 
prepred a series, of curves showing the rate at which the uolour 
utilised as the basis of a creatinine estimation develops, not only 
,in pure' aqueous solutions, but also in the various circumstances 
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ill wiiicli it iy applied to tlie analysis of blood. A comparison of 
these curves reveals the presence or absence of substances capable 
of producing a colour' similar to that arising from creatinine. In 
plasma, the only 'substance capable of simulating the reaction fot* 
creatinine- is dextrose, and its influence on the estimation of 
creatinine is shown to be too small to have much practical import- 
ance. In whole blood, however, an unknown substance is present 
which, although reacting more slowly than creatinine, contributes 
in the Polin technique an appreciable fraction of the total colour 
developing within ten minutes. On laking the blood, a much 
larger amount of this unknown substance is set free and ]>asses 
into the protein-free filtrate. The filtrates from autoclaved blood 
or plasma also contain relatively large quantities of the substance 
which reacts similaidy to creatinine, 

A consideration of these results indicates that although the 
Polin method estimates the preformed creatinine of plasma with a 
satisfactory approximation to accuracy, the results obtained by the 
same method for the preformed creatinine of whole blood are on 
i.he average about 50% higher than the truth. The technique of 
Myers leads to a still greater exaggeration of the preformed 
creatinine of blood. The Polin method for creatine, whether 
appli-id to whole blood or to plasma, also gives decidedly erroneous 
resuj’js, liable to be in the former case about twice and in the 
latter about four times as high as the amount actually present. 

^ H. W. B. 

Estimation of Fsecal Indole. Olaf Bkrgeim (/. BioL Ohein., 
1917, 32, 17 — 22). — The feces are mixed with potassium hydroxide 
solution and the indole distilled over in an ordinary Kjeldahl dis- 
tillation apparatus. Any ammonia in the distillate is removed by 
a second distillation after acidifying with dilute sulphuric acid. 
The final distillate is treated with sodram iB-naphthaquinone- 
sulphonate and alkali, and the blue indole compound formed ex- 
tracted with chloroform and estimated colorimetrically (compare 
Herter and Poster, A., 1906, ii, 134, 910). H. W, B. 

Improvement of the ¥olnmetric Method of Estimating 
Albumin by means of Potassium Ferrocyanide. Presence 
of Kapidly Decomposable .Proteins in certain Urines. 
En. Justin Mueller (Bulk SeL Fharniacok, 1917, 24, 221—224; 
from Chem, Zentr., 1917, ii, 325. Compare- A., 1917, ii, 555).— In 
the previous communication the author has described a method of 
estimating albumin in urine, and pointed out that the immediate 
occurrence of the colour change with iron alum (after addition of 
3*5 c.o. of potassium ferrocyanide necessary for the saturation of 
the acidified water) is indicative of the absence of albumin.-' Sub- 
sequently, however, it has been o-bserved that the colour change 
can also occur in the presence of readily decomposable proteins. 
These diSer from the albumins known in urology. They ' do , not 
yield a precipitate whe-n warmed or when treated with' acetic acid. 
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Tliey are precipitated by warm trichloroacetic acid and give pre- 
cipitates with cold trichloroacetic acid, cold nitric acid, .and 
. Bsbacli'’s reagent, which gradually dissolve when wanned, A 'Cokl 
solution of potassium ferrocyanide in acetic acid 3dekls a pre- 
cipitate which is stable when wanned; saturated ammonium 
sulphate or sodium acetate solution gives a. precipitate soluble in 
water, whilst precipitates are not produced by sodium chloride or 
luagnesiiiin sulphate. The proteins are readily liydrol3^sed when 
warmed or in acetic acid solution. They are rendered more stal)lo 
b}’’ addition of ammonium sulphate. 

For the volumetric estimation, urine (50 c.c.) is treated with so 
much finely divided ammonium sulphate (8 — 9 grams) that a 
volume of 55 c.c. is attained; the solution is filtered, and 11 c.c. 
of the filtrate are used for the titration. H. W. 

Adaptation of Winkler^s Method to Biological Work» 
W. J. V. OsTEKHouT and A. R. C. Haas (J. Biol. Ghcnu, 1917, 
32, 141 — 146). — The apparatus consists of two glass tubes 30 cm. 
long and 27 mm. in diameter joined together by rubber tubing and 
furnished with rubber stoppers at the free ends (all the rubber 
tubing and stoppers used in the apparatus should be coated with 
paraffin). One of the rubber stoppers is connected with a series 
of smaller glass tubes (13 mm. inside diameter) joined by rubber 
tubing wdth only enough space betw^een them to permit the insejr- 
tioii of a clamp. The larger tubes ai^e filled with the solution 
containing the organisms of which the oxygen metabolism is to be 
investigated. To estimate the oxygen in the solution at any time, 
the organisms are first allowed to gravitate to the bottom of the 
two tubes, and then the lo'wer one, containing the organisms, is 
clamped oil and removed. The smaller tubes are then filled 
successively with alkaline potassinm iodide, manganese chloride, 
and concentrated liydrochloxdc acid, each being separated from the 
other by means of the clamps. By releasing the ('lamps, the 
reagents are successively introduced into the oxygenated soluiion, 
and finally the contents are run into a beaker and tiirated witli 
thiosxilphate, as in Winkler’s method for the estimation of oxygen 
in solutions. 

The advantages claimed for the apparatus are that it permiis 
the removal of the organisms before adding the reagents, and also 
the addition of the I’eagents without danger of contamination by 
oxygen. Modifications are described whereby it is possible to take 
samples of the solu^ii for analysis at intervals during an experi- 
ment. H. W. B. 
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^le Arc Spectrum of Tantalum on the International 
Sca%* Hedwig Josewski {Zeitsch. iviss, Photocheni,^ 19i7j 17^ 
79 — 96). — Accurate measurements have been made of the wave- 
‘ lengtSs of' lines in the arc spectrum of tantalum between A 7000 
and A 2430. The observations; which are compared with those 
obtained previously by Exner and Hascliek, also afford information 
relative to the intensity and the sharpness of the lines. 

There is no evidence of the occurrence of pairs of lines with a 
constant difference of frequency as suggested by Paulson (compare 
A.; 1915; ii; 196). H. M. B. 

The Photographic Spectra of Meteorites. 8m William 
Ckookes {FhiL Tram.^ 1917, [Aj, 2.17, 411 — 430). — The spectra of 
thirty meteorites have been examined with the aid of a spectro- 
graph characterised by certain novel features, which are described. 
The use of a quartz slit has given very satisfactory results, the 
difficulty attending the production of a true knife-edge being solved 
by making a very narrow bevel on the front of the quartz plate 
and thereby producing a Jaw with an angle of 90°. The bevelled 
edge is quite opaque in consequence of refraction, and to prevent 
light passing through the fiat part of the plate, the plane surface 
of the quartz was coated with gold by cathode deposition. 

The most striking result derived from the spectral examination 
of the thirty aerolites is the similarity in composition and the small 
number of elements which are present. Making due allowance for 
differences in the photographic activity of the elements in theii: 
arc spectra, it is found that only ten of the known elements are 
present. These elements are iron, chromium, magnesium, nickel, 
silicon, sodium, manganese, potassium, aluminium, and calcium, and 
of these, the first four only are present in quantity. Excepting the"" 
results for three aerolites, it is found that the relative proportions 
of the several elements are approximately the same in all. This 
suggests that the aerolites have a common origin in the disruption 
of some stellar body for which the process of cosmical evolution is 
complete. The siderites would ajopear to have a different origin, 
or may possibly have formed the solid nucleus or core from which 
the chromium and other elements have been separated, leaving the 
magnetic elements iron and nickel as a residue in the familiar ferro- 
riickel me-teorites. ^ , 'H., M, D. 

' Hydrogen and Calomel Electrodes. Giebert Lewis, 
Thomas B. Brighton, and Reuben L. Sebastian (J. Amer, Chem. 
Soc; 1917, 39,2246 — 2261. ' Compare Lewis and Randall, A.,, 1914, 
Vii, 802). — The results :Of a number of investigations on '(i):the^pdten" 
tial of the hydrogen, electrode in, soMtions of hydrochloric acid and 
^,'YOX.. OXIV. ii* , ' , ^ 'S'': ' 
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potassium hydroxide of various concentrations, (ii) the dissociation 
constant of water, (iii) the potential of calomel and silver chloride 
electrodes in, solutions of potassium chloride* s^iid hydrochloric acid, 
(iv) methods of establishing definite and reproducible potentials 
at the boundaries between solutions, and (v) on improvements _ in 
the experimental technique of such determinations, are recorded 
at some length. An electrolytic hydrogen generator which supplies 
a continuous stream of pure dry hydrogen is described. Elecvbrodes 
of gold coated with a layer of iridium are reconiraeiided as tlie snosl" 
suitable for measuring hydrogen ion potentials, since they very 
rapidly acquire the correct potential and then remain constant. 
Pieces of apparatus are described in which the hydrogen, calomel,, 
and silver chloride electrodes are most conveniently and accurately 
built up. A device for maintaining a constant and easily repro- 
ducible surface of contact between two liquids is also described. 
All measurements were made at 25°, and the following results, each 
the mean of many experiments, are given in the paper : 

L Hg,IigCl,E:Cl 6= - 0*0529 volt. 

2. Hg,HgCl,HGi O'lJfllKCl 0‘lM,HgCl,Hg; 0*0278 volt. 

3. Ag,AgCl,H(G[ OIMIIKCI OIM, AgCl,Ag; 6=^:0*0278 volt, 

4. Ag,AgCl,HCl 0*01J/||E:C1 0*01 Jf, AgCI,Ag; e = 0*0272 volt. 

The values of the 3\M.F. in 2, 3, and 4 afiord very^ good con** 
iirmation of the validity of the formula of I/8wis and Sargent (A., 
1909, ii, 369) for calculating the potential difference between liquid 
surfaces. 

6, H2,HC1 0*iM, HgCi,Hg; 0*3989 volt. 

6. H 2 ,HCi O-lJfllKGl OlJf, PIgGl,Hg; e, = 0*4267 volt. 

The value 0*4267 found for the combination 6 can be obtained 
by calculation from the experimental values of combinations 5 
and 2. 


7, H2,HC1 O’Olif, HgCljHg; 0*6105 volt. If this value is 
combined with that obtained from combination 8, the value of the 
combination '9 can be , calculated. 

8. Hg,HgCl,HCl O-OlilfllKGl O'OIJ/, HgCl,Hg; € = 0*0272 volt. 

,9. H2,H01 0*01ir||KCl Q^OIM, HgCl,Hg; € = 0*6377 volt. 

The difference between the E.M.F, of cells 5 and 7, that is 0*1116 
volt multiplied by (23074), gives the free energy of dilution of 
hydrochloric acid, which equals 2573 cals. ' Prom this value tlm 
degree nf ionisation of O'lilf, 0*03Jf, and 0*014/ potassium chloride 
IS found to be respectively a=0*7S0, 0*865, and 0*930. 
n foregoing potential values,, the value of the 

A Jf.P of'the normal calomel electrode ismalculated in'herme of 
the value of the normal hydrogen electrode. ^ The, following, values' 
'are obtained t 


HgCI,Hg; « = 0*0012 volt. 
® -0*0§44 volt. 

. /(c); H2,H ,yolt. ' 
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In all cases (a), (b), and (c), the contact potential is eliminated. 
Consequently, if the potential of the normal hydrogen electrode is 
taken as zero, the potential of the normal calomei electrode is 
■~0'2828 volt. 

10. HojKOH 0-lil/llKCi 0-lif, HgCl,Hg; 0 = 1*0833 volts. 

11. H2,K0H 0*01J/IIKC1 O-Olif, HgCl,Hg; 6 = 1*0820 volts. 

The dissociation constant of water is calculated from the hypo- 
thetical combination m,OW (3I)\\ir ; e = 0*8278 volt, and 
the value /fw = 1*012 x lO"^^ obtained. It is shown that the values 
of the E,M,F, obtained when the gas pressure is changed do not 
vary more than 0*00001 volt from the values calculated from the 
tliermodynamic equation. J. F . S. 

Free Energy of Hydrochloric Acid in Aqueous Solution* 
II« Arthub a, Noyes and James H. Ellis (J. Amer. CJieni, Sog.^ 
1917, 39, 2532 — 2544. Compare A., 1916, ii, 369),— In continuation 
of previous ‘ measurements of the E.MJ\ of cells of the type 
I HCl I HgCi 1 Hg, the authors have replaced the calomel electrode 
by a silver chloride electrode with the object of obtaining more 
accurate data for acid solutions of low concentration. Data are 
recorded for solutions varying in concentration from 0*3 to O’OOIA 
at 15^, 25®, and 35®. The changes in the free energy and total 
energy attending the transfer of one gram-molecule of hydrogen 
chloride from solutions of varying concentration to a 0‘liT-solution 
are calculated from the data, and it is inferred that hydrochloric 
acid is by no means completely ionised in O'OOSiY-solution. 

On the assumption that the ionic activity and the ionic concen- 
tration can be regarded as equal in the case of this dilute solution, 
the authors have recalculated the activity coefficients for hydro- 
chloric acid in solutions varying in concentration from 0*003 to 
4*5iy. As before {he. cit.), these activity coefficients are found to 
diverge from the conductivity ratio A/A^^ by about 10% in the 
case of a 0“lA'-soIution. The calculated activity coefficients diminish 
with increase in the concentration of the acid up to 0*5i7', but 
increase rapidly as the concentration of the acid is further 
increased. ' H. M. D. 

Foteatial of the Bromine Electrode : Free Energy of 
Dilution of Hydrogen Bromide : Distribution of Bromine 
between Several Phases* Gilbert N. Lewis and Hymay 
Stobch (/. Amer, Ghem, Soc,, .1917, ,39, 2544— 2554).— A 
platinum iridium electrode immersed in a solution of potassium 
bromide or hydrobromic acid containing free bromine has been 
used in the determination of the potential of the bromine , electrode 
by measurements of the of. the celle, obtained by combina- 

tion of this with the calomel or,;the hydrogen electrod,e. The acid 
'Cell affords the more trustworthy' resulted a'Ud ,the value of the 
bromine potential for a solution containing bromine and bromide 
;ion in molar concentration againat the normal hydrogen electrode, 
IS' found to be — 1^0875'', 't 
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By iMeasuriiig tli.e EM.F, of the cell Ho | HBr | Ag.Br | Ag fur 
HBr concentrations equal to O'Ol, 0’03, and 0‘liVj it has been found 
that the ionic activity coefficients are very nearly equal to those 
previously found for HCl at the same concentrations. 

The determination of the ratio of distribution of bromine between 
carbon tetrachloride and aqueous solutions of O’OOIA- and O’lA- 
hydrobromic acid has shown that the constant 
A" = [HBr3]/[HBr][Br2] 

has nearly the same value as the constant for a solution in whicli 
the hydrobromic acid is replaced by potassiixin bromide. 

By passing a current of dry air through solutions of bromine in 
carbon tetrachloride, it has been found that the vapour |)ressurc 
of the bromine is proportional to the concentration of the solution 
when this is measured in terms of molar fractions. II. M. I). 

lonisatioia and Polymerisation in Cadminm Iodide 
Solutions. II. G. Van Namk and W. G. Brown {A'mer. J. 

1917, [iv]. 44, 453 — 468. Compare A., 1917, ii, 455).~In the 
further investigation of the constitution of cadmium iodide solti- 
tions, measurements have been made of the EM.F^. of cells in 
which iodine electrodes are in contact with iodine-cad mi iini iodide 
solutions, and also of the freezing points of solutions containing 
cadmium iodide and varying proportions of iodine. 

The freezing-point data show that the freezing point of a 
cadmium iodide solution is depressed to the extent of about 1*4^ 
}>er mol. of added iodine. This lowering is very nearly the same 
for solutions in which the cadmium.' iodide concentration is varied 
considerably. The facts point to the existence of polymerised mole- 
cules in considerable quantity. 

From the B .M.F, data it is possible to calculate the iodine ion 
concentration in ioclinc-cadmium iodide solutions, and by extra- 
polation to zero iodine concentration to obtain the iodine ion com 
centratio'ii for pnre solutions of cadmium, iodide. For the inori* 
dilute cadmium iodide solutions examined (O'Ol and 0*125 molar) 
the data are in agreement -with the assumption that comf>l6x mole - 
cules are present, but the behaviour of The stronger soIutiouB does 
not appear to be compatible with this hypothesis. 

The assumption that complex molecules of the type (CdT*>);j are 
the only complex molecules formed is found to be insufficient to 
rwoncile the observations ■which have been made according to the 
distribution, freezing-point, and B.M.F. methods. IT. M. D. 

A Comparison of tHo Activities of Two Typical 

Electrolytes, G. A. Lthhart. (/, Amer, Ghem. Soc., 1917, 39, 
2601 — 2605).~Measurements of the B M.F. of cells of the type 
Jig ! HOI' ] HgCl I Hg have Been made for solutions containing' from' 
O'Ol', to 16*0 mols. of hydrogep chloride in lO'DO' grams of' Water. 
From the results, ' the ionic activities ■ are calculated and compared 
,, With' the corresponding values for.mokssium'mhlotB^ , Cn the 
: .assumption that these’ thermodynamie 'qtrantiti^.'.afiord' 'a ''measure 
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of tli 6 degree of ionisation of the two eleciroljteSj ii is foiisul that 
there is a considerable divergence between the degrees of ionisation 
even in dilute solution, whilst in concentrated solutions the 
divergence is enormous. H, M. B. 

Specific Heats and Heats of Fusion of Triplieiiylin«thsa.iie^ 
Antliraquinone, and Anthracene, Joel H. IIiLDSumNo, 
(Miss) Alice B. Beschak, A. H. Fostee, and C. W. Byeb* (/. 
Amer. Chem. Soc., 1917, 39, 2293— 2297).— The specific heat md 
latent heat of fusion of triphenylmethaiie, anthraquinomes Eiiid 
anthracene have been determined in a calorimeter similar to that 
described by Lewis and Randall (A., 1911, ii, 371). The. specific 
heats were determined over several temperature ranges, The 
materials were contained in vessels of quartz glass or ^'pyiex” 
glass, and consequently the specific heat of these substances liad to 
be determined. The following values were obtained: pyrex glass, 

,5 = 0*174 + 0*00036i5 ; quartz glass, mean value over the ruige 
20 — 320°, 5 = 0*2161; triphenylmethane, solid, 5 =0*186 + 0’ 002 77/;, 
liquid, 5 ==0*479; anthraquinone, solid, 5 = 0*258 + 0*0007iS„ liquid, 

5 = 0*66; anthracene, solid, 5 = 0*280 + 0‘0007i^, liquid, 5 = 0*609. 
The following heats of fusion were also obtained : triphenylm ethsne, 
17*8 cal.; anthraquinone, 37*4 cal.; anthracene, 38*7 cal. Oti is 
pointed out that the specific heat equation for tripheiiylmetlune 
is not trustworthy for extrapolation to lower temperatures, as the 
range of temperature from which it was obtained was so small 
(20 — 60°), and it is also suggested that the temperature coefficient 
of the specific heat is much larger than would be expected. 

j. F. g. 

The Entropy of the Elements and the Third Law of 
Thermodynamics, Gilbert .IST. Lewis and G. E. Gibson (/. 
Amer, Ohe?n, 1917, 39, 2554 — 2581). — A theoretical paper 

in which the authors have calculated the entropies of the elemesnts 
and applied the results in testing the theorem of Nernsi, wkich 
may be regarded as equivalent to the statement that the enli’^py 
of every substance is zero at the absolute zero of temperature. On 
the assumption that the entropy of a substance is known at Mine 
temperature, the entropy at any other temperature can be calcu- 
lated if the specific heat is known for the interval of tempera Bire 
concerned. It is shown th^t the entropy may be calculated by a 
graphical 'method .which does not necessitate any assumption in 
regard to the exact form of the heat capacity equation. The- ealleu- 
lated atomic entropies sho’w with respect to atomic weight or atomic 
number the same kind of periodicity which characterises cerUin 
other properties of the elements. 

According to the equation - 7^ AS, in which as 'the 

increase in free energy, AJf the increase in hotal energy, and' US' 
the increase in entropy , for any 'isothermal change, 'it is to^ 

calculate the, free energy of, formation, df any compound 'from ' its 
el 0 m,ents if the entropies, nf the compoimd^ and of the elemohts' JU'rici,''' 
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tlie lieat of formation of tlie compound are known. Conversely, 
tJie entropy cliange associated with the formation of a com pound 
from its elements can be calculated from the equation if the. clia, nges 
in total and free energy are known. 

The entropy differences, thus calculated, lor ,a iiuniher of coin- 
pound substances are found to agree satisfactorily with those 'which 
are derived from the atomic and molecular entropies, calculated 
according* to the method referred to above, in which it is assumed 
that the entropies of the elements and compounds are zero at the 
absolute zero of temperature. 

This agreement is considered to afford new support for the so- 
called third law of thermod 3 mamics. H. M, I).- 

Determination of Boiling Points in Capillary Tubes. 
Feiedhich Emigh (Monatsh,^ 1917, 38, 219 — 223)*— An open glass 
tub© 7 — 8 cm. long, of external diameter 0*6— T 2 mm., and with 
a wall OT mm. thick, is drawn out at on© end to a fine capillary 
approximately 2 cm. long and of 0*05— OT mm. diameter. The 
end of the capillary is immersed in the liquid to be examined, and 
when about half a cubic millimetre has entered, the tip is sealed 
by contact with a fiame. If this operation is successful,- the 
capillary will have a minute bubble at the extreme end covered 
by a liquid plug nearly 1 millimetre in length. The tube- is 
attached to a thermometer and warmed in a bath in which the 
heating liquid is 4 — 5 cm. deep. As the temperature is raised, the 
plug of liquid ascends the capillary, and the b. p. is registered 
wheii the plug reaches the level of the surface of the heating liquid 
outside. The method is, naturally, restricted to pure substances. 

D. F. T. 

An EfBcient Apparatus for Fractional Distillation under 
Diminislied Pressure. Wilijam A. Noyus and GnEHN B. Sktnn'kr 
(J..Aw.er, Ghem. Soc., 1917, 39, 2718— 2720b~~A modified Claiseii 
flask iS' used'. ' The side-tube of the flask is bent upwards and fused 
nn to a 'simple fractionating column, and into the side of .the neck 
ol the flask is ' fused a separating funnel. The flask can thiis bo 
used lor ' large or small fractions by regulating the flow of liquid 
from the separating funnel, and successive fractions may be intro- 
duced without losing the vacuum. " W.,G. 

'Studies in Catalysis. VIIL Thermochemical Data ' and 
the Quantum Theory. High Temperature Reactions, 
WILUIAH CUBMOUE McCuLLAGH Lbwis (T., 1917, 11,1, 108,6—1102. 
Compare '457).— According to the radiation' 'theory and the 

quantum hypothesis, the heat of a reaction Q is given by the equa- 
tion C- in which JV is the’ Avogaclro constant, h the 
Hanok constant, Stq the sum'Of the critical frequencies' of the reach 
' ing subshances, and the corresponding quantity for the resultant 
'•'pro'ducts. This re!a,tion has been previously 'deduced by Haber' 
', , ;(Sef*^ 1911, 13, 1117), who calculated 'the 
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critical frequencies of substances for wliicb tlie requisite data were 
not available by means of tlie semi-empirical relation \/ Mjm.^ 

ill wMcli Vj, is tbe cliaracteristic nltra-violet frequency, i',. tbe 
rdiaracteristic ultra-reel frequency in terms of wliicli the specific 
beat may be represented, M tbe molecular weight of tlie substance, 
and w> the mass of an electron. The use of this equation involves 
considerable iiii certainty in regard tO' 31, and in Haber’s treatment 
of the problem in its application to the formation of a salt, such 
as sodium chloride, from its elements, tjie quantity Siq is arbitrarily 
made- equal to half the sum of the critical frequencies of thh elements 
instead of the entire sum. 

By making the assumption that the ultra-violet quantum breaks 
the bond between two adjacent atoms, which are both thereby 
rendered chemically active, it follows that one quantum character- 
istic of sodium plus one quantum characteristic of chlorine will 
suffice to bring about the change represented by 2Na -f 2C1 = 2NaCL 
Hence, + ‘^'ci) should be equal to the heat of 

formation of two gram-molecules of sodium chloride. This relation 
is identical with that which follows from the introduction of the 
arbitrary assumption which is characteristic of Haber’s method of 
treatment. 

The application of the equation to the calculation of the heat of 
formation of sodium chloride may be briefiy indicated. From the 
wave-length (X = 52 fi) of the characteristic infra-red band, 
0*0577 X 10^^. By means of the square root relation (see above), 

= 19*27 X 10^4, from which the critical increment =182,290 

cal. Similarly, the sum of the critical increments for 1 gram atom 
of sodium and 1 gram atom of chlorine is found to be 85,000 cal. 
The heat of formation of the salt is therefore 182,290 — 85,000 = 
97,290 cal., which agrees with the observed value, 97,800 caL 

Similar calcidations have been made, in respect of other sub- 
stances for which the requisite data are available, and the results, 
when compared with the observed heats of reaction, show a degree 
of agreement which supports the validity of the equation connect- 
ing the heat of reaction' and the critical frequencies. H. M. D. 

Tliermochemical Studies. 'Danikl Laoerlof (/. pr, Ghem.^ 
1917, [ii], .'96, 26 — 34).—* A theoretical paper in extension of the 
earlier mathematical disctission (A,, 1904, ii, 3B2, 60B; 1905, 
ii, 76, 677) of^ the heat of formation of carbon .compounds, the 
thermal effect of the intra.Tnolecular linkings being especially con- 
sidered from the' au thorns point, of view. B. F.,Tv. 

Tliermooliemical Studies. The. Coustitutiou of BeuKeh# 
aud of some Condensed AromatiO'' Hydrocarhons con- 
sidered from the 'Thermochemical Po.int of. View. Dahibu 
Lacerlof (/. ' pr. 1917, . [ii], . 96?: , 35-— 49),— The relatiyci 

stability of the cyclic hydrocarbons, ' containing rings larger than 
.cpclo.pentahe' as ; compared with', thef'aimaller , rings , stic'h as ^ cf/eh- 
p,ropane, ,is attributed; to the Bif:ah^,,,.,iny|:fdu^^^ angle.*. hetween 
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tlie (jarlio'o valencies in the lattei' causing an eiidoilieriiiic effect, 
whereas, in tli© aiitlior’s view, the enlarging of the valency aiigh'? 
ill til© formation of liexatomic and bigger rings produces an 
exothermic elect if the liiig is a plane one. Mathematical argu- 
ments are adduced in favour of this theory, and the annexed formulae 
are .suggested for beu^ieue, naphthalene, anthracene, and plieii- 
aiithrene respectively. 
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The Standard Unit in the Thermochemistry of Organic 
Compounds. W. Swientoslawski (/. Imcr. Ghemk Soc., 1917, 
39, 2595 — 2600).— The values obtained for the heats of combustion 
of naphthalene, benzoic acid, and sucrose in recent measurements 
are compared and discussed. In terms of the 15° calorie, the most 
probable values for the heat of combustion of 1 gram of substance, 
weighed in air, are: naphthalene, 9612 Cal.; benzoic acid, 6311 
Cal. ; sucrose, 3945 Cal. 

To obtain satisfactory agreement in thermochemical data, it is 
recommended that the heat capacity of calorimetric bombs should 
be determined by a standard method involving the use of a standard 
combustible substance. The question whether the heat of combus- 
tion is to be expressed in terms of kilo-joules or calories shotild be 
determined by the International Congress. Until the standard 
substance has been decided on, the calibration of calorimetric 
bombs should be based on one or other of the above values for the 
heats of combustion of naphthalene, benzoic acid, or sucrose. 

H.M. D. 

Improved Form of Pyknometer, Marks Nkiole (/. Amer. 
Ohe-7n, Soc.:, 1917, 39, 2387 — 2388). — modification in the cap of 
the side arm of a pyknometer to provide for any liquid which may 
be driven out of the instrument by expansion during the weighing. 

J. F. 3. " 

Improved ¥ictor Meyer Vapour Density Apparatus. 
D. A. MaoIknes and B. Gf. Kreiling (/. Amer. Ohem. Soc., 1917, 
39, 2350 — 2354). — ^Improvements to the Victor Meyer vapour 
density apparatus in connexion (i) with the means of introducing 
the substance, (ii) with the vaporisation tube, are described. It is 
ppinted out that when the cork of the usual form of the apparatus 
is withdrawn to allow of the admission of the substance under 
'investigation, there, is a certain amount of cooling of the air inside 
,the tube, also there may be a certain amount of spirting of the 
liquid on to the walls' of the vaporisation tube. Both these effects 
will .produce errors.", The authors suggest a , means of introducing 
the substance at’ the bottom of the bulb, and at The temperature of 
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til© vaporisation tube. A long glass tube reacliing almost to tlie 
bottom of til© vaporisation tube is fitted by means of a rubber 
stopper ill the neck of the apparatus. A brass rod, fitted with a 
hook at its lower end, passes down this tube and is made air-tight 
at the upper end by means of a rubber tube. The substance under 
investigation is placed in a small bulb which has a long capillary 
neck (2 — 3 cm.) bent twice at right angles. This is placed on the 
brass hook and the rod drawn up until the bulb neck just touches 
the enclosing glass tube. When the temperature of the vaporisa- 
tion vessel is constant, the bulb is broken by drawing the brass rod 
slightly further up the tube. 

It is stated that the air in the ordinary vaporisation tube not 
being all at the same temperature is the cause of many errors. To 
obviate these, the authors suggest a modified form of vaporisation 
vessel. This consists of a large test-tube 25 cm. long and 5 cm. 
diameter^ which carries a rubber stopper, through which passes a 
capillary delivery tube and a straight tube 28 cm. long and 1*5 cm. 
diameter. The latter tube is placed centrally, reaches almost to 
the bottom of the outer vessel, and carries the breaking apparatus 
described above. The whole apparatus is placed in a large boiling 
tube in the usual manner. It is to be pointed out that with this 
apparatus, owdng to the sudden rush of air when the tube of material 
is broken, the usual eudiometer and pneumatic trough are use- 
less, and must be replaced by a gas burette. Trial experiments 
ore described with numerical details for bromine, ethyl alcohol, and 
diethyl ether. The results are in every way quite good. 

J. F. R. 

Conyergence of the Liquid and Solid Volume Curwes 
to Absolute Zero. Gkrvaise Lk Bas {Ghem. NeAvs, 1917, 116, 
307 — 308). — It is shown that, in general, the solid and liquid curves 
converge to absolute zero. This applies to types of substances wdiere 
Ihe liquid volume curve is steeper than the solid curve, where tlie 
volume of the resultant solid is greater than that of tlie liquid. 

W.'P. S. 

The Relation between Temperature and Molecular 
Surface ' Energy for Liquids between -SO'^ and 1650^« 
F. M. Jaegeb (Zeitseh. anorg. Oheni., 1917, 101, 1 — 214), — The 
author has determined the surface tension and molecular surface 
energy of about 200 organic liquids between — 80^ and 250'^, and 
of about 50 inorganic substances in the molten condition between 
300^ and 1650®, The method employed was to determine the burst- 
ing pressure of bubbles of the liquid blown on the end of a capillary 
tube of known diameter just immersed in the liquid. For high- 
temperature work, The 'sxxbstance under examination wasmiClted in 
a vessel of platinum or' platinum-rhodium heated in a resistance 
furnace, the capillary, tube being, of the same material.' The, 'com-' 
plicated apparatus; used is ■described and illustrated: iU' great ^'de^taih 
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I,tt tlio specially designed nianoineber, normal octane v;as iiHOd in 
contact with mercury; it is strongly reconuneiide-c! as an iclesil 
liquid for this purpose. 

For each of the siihstances examined a table is given, in wivicli is 
detailed, for each temperature ah which observations were niacle, 
(1) the surface tension y in ergs per square centimetre, calculated 
from the eqiiatioti y— ■;•/// 2, where r is the radius of iho capIUary 
and II is the bursting pressure in dynes ; (2) the density, d, of tlie 
liquid; (3) the molecular surface energy fi in ergs per square centh 
metre, where = ; (4) the specific cohesion — 2x/(/7. d) ; 

(5) the quantity {A'^M)/T, where T is the absolute temperature of 
the melting point; (6) the temperature coefficient of the molecul ar 
surface energy, dixjdt. Every substance examined was carefttffy" 
purified and its density determined at different temperatures, special 
methods being ' developed for the high-temperature measurements. 
For many of the substances curves are given. 

Jt has been demonstrated by Ebtvos, from van der Waals^s law 
of corresponding states, that for normal, iion-associated liquids 
dll j St should be a constant = 2*25 ergs per P, whilst for associated 
liquids the temperature coefficient should be smaller. Further, it 
can be shown thermodynamically that if dii/dt is a constant, the 
specific heat of the surface layer must be the same as that of the 
bulk of the liquid. 

The great number of fi-t curves now examined illustrates well 
the constitutive character of molecular surface energy. The curves 
are rarely straight lines, the value of the temperature coefficient, in 
the case of organic liquids, generally falling, but sometimes increas- 
ing, with rising temperature. In general, in a series of related 
substances, such as alcohols, fatty acids, or esters, at a given 
temperature, the value of p increases with the molecular weight. 
The introduction of increasing quantities of halogen into hydro- 
carbons also increases the molecular surface energy Isomeric sub- 
stances, such, as ethylene dichloride and ethylideue chloride, show 
wide differences. The value of dfxISt is fairly constant for a series 
of related 'substances, but marked exceptions somstimea occur; thus 
formic acid has. an exceptionally low value. In the primary, 
secondary, and tertiary aliphatic amines, the values, of fn and djildf 
increase very markedly with increasing carbon content, the lower 
members . of the series having abnormally low tempei'aliire 
coefficients. Of isomeric primary amines, those with straight carbon 
chains, have greater molecular surface energy than those with 
■ branched chains. Unsaturated substances, such as ally! amine, leave 
higher, 'values of y than the corresponding saturated corn pound,®. 
'Form amide has an 'exceptionally low temperature coefficient, 0'89 
erg' 'per P, similar to that of water. This fact is probably ,td' be 
as.soeiated with its high dissociating power. 

',' ''The .unsaturated character of aromatic 'compounds is accompanied 
by increased values of fi. The halogenated compounds 'show ,iiv' 
'creasing' , values ' of. .p ' with increasing nxoleculat , weight. Pos'ition 
,isomendes.,show marked differences; for example, pf the three nitro- 
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phenols, tlie para -com pound tlie greatest and the ortlio-coiii- 

poiiiid the least molecular surface energy. In the iiitroaiiisoles the 
differences are miicli less marked, probably because here there is no 
mobile hydrogen atom. The molecular surface energy of aniline and 
its homoiogues is much higher than that of any of the primary ali- 
phatic amines up to heptylamine. The introdnctioii of halogen or 
nitro-groups into aniline increases the value of /x, as in the hydro- 
carbons. The surface energy relationships of many other aromatic 
compounds are discussed. 

Specially interesting are the ji-t curves for such substances as 
p-azoxyaiiisole, p-azoxyphenetole, and anisaldazine, which form 
anisotropic liquids (liquid crystals). The curve consists of two 
distinct portions with a sharp minimum where the liquid passes 
from the anisotropic to the normal form. The temperature 
coefficient of the anisotropic liquid is always greater than that of 
the normal liquid, a fact which is contrary to Eotvos^s conclusion 
that a lower temperature coefficient indicates a greater degree of 
molecular association. It is concluded that in substances of this 
class, very complex and little understood changes are brought about 
by heat. 

The relationships among the haloids of phosphorus, arsenic, 
antimony, and bismuth are in general similar to those among organic 
halogen compounds, the values of y and /x increasing with the 
molecular weight, whilst the magnitude of djujdt is more or less 
normal. Quite different, however, are the haloids of the alkali 
metals lithium, sodium, potassium, rubidium, and cassitnn. For 
the same metal, the surface tension y of the molten salt decreases 
with increasing atomic weight of the halogen from fluorine to iodine, 
and also decreases, for the same halogen, with increasing atomic 
weight of the metal. The values of p vary in an irregular manner, 
whilst dfxidt is in all cases abnormally small. Other salts investi- 
gatepl include sulphates, nitrates, borates, molybdates, and 
tungstates of the alkali metals. 

It is concluded that at high temperatures the law of correspond- 
ing states cannot holdhor molten saiis, which are probably highly 
ionised, and that Ebtvos^s rule, based on the validity of this assump- 
tion, that a low value of dfildt indicates a high degree of associa- 
tion in the liquid, is therefore invalid. Also, since diifdt is by no 
means constant for ^ organic or inorganic ' liquids, the specific heat 
of the surface layer must be different from that of the rest, of ,thc 
liquid, and the surface energy must be, at least in part, of' a kinetic, 
nature. ' 

The author' has investigated the empirical rule, discovered, by 
Walden, that for many non-associated liquids the quotient obtained, 
by dividing the molecular cohesion by the absolute temperature ef 
(a) the melting, point or (h) the" boiling point is a constantv'in 
the case of (a)' 3*65 and of (5) ’,1*16, approx. The values of these 
'two constants have, been; calculated' and tabulated by the author 
for about '200 different substances, ''which' --divided into four 
groups;, according to the manner in which either value- varies from 
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the mean. The rule is eviclenily only approx itnaie, and many 
variations occur whicli cannot be explained on the ground of mole- 
cular association. The greatest irregularities oc<nir, however, among 
inorganic salts. E. H. R. 

Solubility and Internal Pressure. Jonr H. H'ildkbeanb 
(J. Ame?\ Ohem. Boc„ 1917, 39, 2297—2301. Compare A., 1916, 
ii, 518).— Where Raoulfc’s law is obeyed by a solution, the solubility 
of the solid at the absolute temperature T may be calculated by 
means of the expression log A== — Zry,,i/4'58(A,,.'~" 7^), where A is 
the solubility expressed in terms of molecular fractions, L is the 
molecular heat of fusion, and the melting point in absolute 
degrees. The author has calculated the solubility of anthracene, 
antliraquinoiie, jz-dibromohenzene, phenantlireiie, and triphenyl- 
methane at 25° by means of the formula, and compared these values 
with the experimentally determined solubilities (see this voL, i, 62) 
ill some eight solvents. Iodine has been treated similarly. The 
divergence of the solubility from the calculated value is considered 
along with the internal pressure of the solvent, and it is shown 
in the case of anthracene, which has practically the calculated solu- 
bility ill carbon disulphide, that its solubility decreases with 
decreasing internal pressure for non-polar liquids. In the case of 
alcohol, a polar liquid, the divergence from the calculated solubility 
is much greater, a fact wTiich agrees with the third rule previously 
stated (1‘Oc, cit.). J. F. S. 

PormatiO'31 of Additive Compounds in Aqueous Solutions « 
Stability of Hydrates and the Determination of Hydration 
in Solution. James Kendall, James Eliot Booge, and Jambs C. 
Atobews (J. Amer, Ohem, Boc., 1917, 39, 2303— 2323).— The 
results of previous work on the formation of additive compounds 
are summarised, and the general rules established in this work are 
recapitulated and extended to aqueous solution (A., 1914, i, 858, 
1069; 1915, i, 15, 80 ; 1916, i, 599, 707). Since water can function 
both as a weak acid and a weak base, the extent of hydration in 
aqueous solutions should be found to increase with the increasing 
acidity or basicity of the solute. The known hydrates of acids and 
bases are reviewed in the paper, and it is shown that only tlie 
stronger acids and bases yield compounds with water which are 
capable of isolation, A number of fi^eezing-point detenninatioiis 
with solutions of varying concentrations of the following acids, 
acetic, ' 0-hydroxypropionic, a-hydroxypropionic, citric, ' c/-tartaric, 
hydrofluoric, phosphoric, and hydrochloric, have been carried out. 
The results in all cases conform exactly with the above-mentioned 
prediction. A critical discussion is* given of the factors which must 
be Taken, into consideration in the determination of hydration in 
solution by the freezing-point method. The question of the hydra- 
tion of salts is treated in a preliminary manner, and it is shown 
that the hydration follows the order of the scheme 
., 'Ce<Rb<K:<'NHi<Na<Li 
and'NOj|<Cl <iRr<;l. J. F, S. ^ 
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MecJaanism of tlie Ionisation Process. J'aiies Kbn.dali 
and James Eliot Booge (■/. Aincr. Ohcm. Soc., 1917, 39, 
2323 — 2333).— The results of a number of papers by tlie authors 
(see preceding abstract) have indicated an intimate and general 
connexion betv/een ionisation and the formation of compounds in 
solution. In the present paper the authors advance the hypothesis 
that ionisation is preceded by combination between solvent and 
■solute, and is, indeed, a consequence of such combination. This 
point of view combines the current ionic and hydrate hypotheses, re- 
ferring conductivity in solutions to the dissociation of soluts-solveiit 
complexes into radicles of opposite charge. The actual inechanism 
of the ionisation process under this assumption, with its relation to 
phenomena such as unsaturation, association, and high dielectric 
constant, is briefly discussed. It is shown that compound forma- 
tion between solvent and solute may be postulated in all conduct- 
ing solutions, and that the distinction still commonly retained 
between the two components is arbitrary and misleading. The 
general evidence in favour of the hypothesis is given in a pre- 
liminary form, attention being centred on a few fundamental points 
only. J. F. S. 

Soap Bubbles as Models of Crystal Structure. M. J. 
Maeshall (/. Amer. Ghern. Soc.^ 1917, 39, 2386 — 2387). — It is 
shown that when small soap bubbles of uniform size are produced 
on the surface of a soap solution, they form a symmetrical network 
which is in reality the simple face-centred lattice as found in 
crystals of pure metals. These bubble aggregates can readily be 
produced and projected on the screen, and so serve to show causes 
of crystal structure and the method of building up of crystals. The 
best effects are produced by using a solution of sodium oleate to 
which glycerol has been added, and blowing the bubbles by means 
of a glass tube which has been constricted to 1 mm, diameter by 
drawing, and then further constricted to a very fine tip by allow- 
ing the walls of the 1 mm. tube to fall together in a smoky flame. 
The Jet should be at right angles to the surface of the soap solution 
when the bubbles are blown. J. F. S. 

Formation of Crystals 'in Gels. Harry N, Holmes (/. 
Physical Ghem*, 1917, 21, 709 — 733). — ^The influence of silicic acid 
gels on the formation of crystals has been examined by experiments 
in which one of two reacting soluble substances was added to a 
solution of silicic acid, which was then allowed to set. The second 
substance, dissolved in water to give a solution having a greater 
osmotic pressure than the Jelly, was then brought into contact with 
the upper surface of the Jelly and slow diffusion allowed to take 
place. If an insoluble substance is produced by the reaction, this 
forms within the Jelly, and the slow diffusion process leads id 'the 
formation of large, 'well-developed crystals. Ferfectly formed 'tetra- 
hedi'al crystals ' copper \may, ' for instance,' be obtained: by the 
diffusion of hydroxylamin'e ;hydtochlorid6 into aAilicic'adM'gel cbn- 
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taiiiilig copper sulphate. Other substances obtained in crystalline 
form by this method were silver dichromate, gold, lead iodide, 
inercmic iodide, basic mercuric chloride, silver sulphate, silver 
acetate, and basic lead chromate. 

The capillarity associated with the gel structure is supposed to 
be partly responsible for the observed crystal growth, and a similar 
influence is brought into play when the fine-grained precipitation 
membrane begins to be formed. In support of the theory that the 
capillary diffusion is the chief factor in the phenomenon, it has been 
observed that well-formed crystals may be obtained by allowing 
slow diffusion to take place through flowers of sulphur, barium 
sulphate, or alundum. ’ H. M, D. 

Properties of Mixed Liquids. III. Law of Mixtures. I. 
J, Livingston H. Moegan and Mabv A. Geiogs (J. Amer. Ohmn> 
Soc., 1917, 39, 2261—2275. Compare A., 191G, ii, 224, 296),— 
With the object of testing the validity or otherwise of the simpM' 
law of mixtures, the surface tension of a number of homogeneous 
mixtures has been determined by the drop-weight method at two 
temperatures in each case. The lower temperature was 10® or 15® 
and the higher temperature 40®. The following mixtures in a series 
of compositions were measured : (a) Binary mixtures : benzene- 
toluene, benzene-ethyl propionate, benzene-chlorobenzene, benzene- 
methyl butyrate, benzene-propyl acetate, benzene-acetone, toluene- 
ethyl propionate, toluene-chlorobenzene, toluene-methyl propionate, 
toluene-ethyl formate, acetone-chlorobenzene, chlorobenzene-ethyl 
propionate, ethyl lactate-propyl acetate, chlorobenzene-methyl 
butyrate, amyl j8-phenylpropionate-methyi propionate, and acetone- 
propyl acetate. (5) Ternary mixtures: benzene-toluene-ethyl 
propionate, benzene-toluene-chlorobenzene, benzene-toluene- 
methyl propionate, and benzeaie-toluene-acetone. (c) Quaternary 
mixtures : benzene-toluene-ethyl propionate-chlorobenzene, benz- 
ene-toluene-methyl propionate-methyl lactate, and benzene-toluene- 
methyl butyrate-propyl acetate.' (d) Quinary mixture: benzene*-- 
toluene^methyl butyrate-propyl acetate-methyl propionate. It, is 
shown that ten of the above-mentioned mixtures follow rigidly the 
law of mixtures in the form FMut.— + , etc. (where ihe 

summation of the relative weights 1^3 ®tc., is equal to unity. Of 

' these mixtures, six were of two constituents, two of three coiu 
stituents, ' one of four constituents, and one of five coustituentH. 
Whei'e variations appear, the observed value is invariably less than 
that 'Calculated from the law. These deviations increase in magni- 
'tud©'With increased iemperature, and are always at a maximum at 
, Loth ' temperatures for that mixture which contains equal weights 
of the constituents.' Although the deviations might b'6 due to the 
-magnitude of the difference in the surface tension values of ihe 
iconstituents when pure, the effect is probably negligible aird merges 
. into the ni'ore important factor — the nature of the constituent. An 
example of ihe latter is 'chlorobenzene, which renders every mixture 
'iU'' which 'it is present abnormal. The deviation of a con3.plex mix- 
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tiire is not a summation of the deviations of the pairs of liquids of 
which it could be made, but is of the same order as these. It is 
further shown that chemical interaction for binary niixtufes could 
not be the cause of the maximum deviation invariably found at a 
composition of 50% by weight of the two constituents, whereas this 
behaviour is shown to be exactly what might be expected if the one 
liquid by its simple, physical presence influenced the value of the 
property of the other, and the conclusion is ■ consequently drawn 
that the mixture law considered is a rigid law provided no chemical 
action takes place bet^veen the constituents and neither liquid 
influences the value of the property of the other. J. F. S. 

Properties of Mixed Liquids. I¥. Law df Mixtures. II. 
J. Livingston R. Morgan and Anprew J. Scarlett, Jiin.’ (/. 
xifjier. Gheni, Soc., 1917, 39, 2275 — 2293. Compare preceding 
abstract). — The surface tension of the following binary mixtures, 

(i) water-acetone, (ii) acetone-ethyl alcohol, (iii) phenol-acetone, 
(iv) phenol-ethyl alcohol, (v) benzene-acetic acid, (vi) benzene- 
ethyl alcohol, (vii) benzene-methyl alcohol, (viii) acetone-methyl 
alcohol, (ix) ethyl alcohol-methyl alcohol, and (x) benzene-phenol, 
has been determined by the drop-weight method over a range of 
concentrations and temperatures. The curves representing the 
variation in surface tension with concentration are in general with- 
out maxima or minima, but that of (v) shows a minimum, whilst 

(ii) and (viii) show maxima. The comparison of the experimental 
results with those calculated by means of the mixture law of Morgan 
and &iggs leads to the following observations, which fall into three 
groups: (a) tbe systems (i), (iii), (iv), (v), (vi), (vii), and (x) give 
values smaller than the calculated values; (h) systems (ii) and (viii) 
give values larger tlian the calculated values; (a) the remaining 
system, (ix), gives a slight positive deviation at 0°, no deviation at 
30°, and a slight negative deviation at 45°. 

The position and magnitude of the maximum deviation, from the 
mixture law, found when the deviation is plotted against the con- 
centration of one constituent, divides the systems into two classes. 
In one class the maximum deviation, always very small, is found 
for a mixture containing 50% by weight of each constituent. The 
systems falling into this group are (ii), (viii), and (ix). The only 
explanation of this behaviour is that it is due to the physical effect 
ef the ' one liquid on the other, since an equal weight of the two 
constituents brings about the effect. 

Systems of the other class, on the contrary, exhibit a maximum 
deviation, usually large, and at some other concentration than '50% 
which corresponds ' always with , some simple and even relation 
of the molecular weights of the constituents, that is,^ corr^ponds, 
with a' definite chemical formula. The cause': of this, according 'to ' 
the theory put 'forward, 'by. 'Denison' .(A., 1913, ii, 30), is the 
actual produotiO'n , of ' a compound. 'The,, molecular compounds 
found to' exist in the binary mixtures ol liquids examined are: 
COMe3,10H2O, ' 2'PhOB:',0O|£eg, PhOH,21tOH, 
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2CVHc,BtOH, and 4PliOH,3CeH(j. Tlie ^ existence of 

tiiese compounds in solution is confirmed by density a,nd vis- 
cosity measurements. The compound CgH 0 , 2 €-Il;yCO 2 H shown to 
exist in the system benzene-acetic acid is p^articiilarly iiiterestr 
iiig when considered in the light of the results of oilier 
Bietiiodsj which lead to the conclusion that acetic acid is always 
polymerised into double molecules in benzene solution. These 
methods are such, however^ as would fail to show a combination of 
the solvent with the polymerised solute, even if it did exist; and 
hence- the evidence found here is not only not inconsistent with 
other evidence, but gives a widet point of view on the process which 
has been designated hitherto as a simple polymerisation. 3 . F. S. 

System of Recording Rate of Chemical Reaction. James 
W. McBain (Ohem. News, 1917, 116, 315— 316).— It is suggested 
that the usual expression for denoting the velocity constant of a 
reaction may be replaced by a number which has a direct physical 
significance. For instance, it maybe written h^ljt (remainder of 
the expression), where h is the- px^esent rate constant of the reaction 
and t is the time the reaction has proceeded, or hi— (remainder of 
the expression). It is necessary to give the value of h and also the 
value of the unit of time (minutes or hours). The value- of h is, 
however, always set at unity, and the unit of time is chosen accord- 
ingly; the equation then becomes ^5= (remainder of the expression). 
The chief advantage is that the proposed '‘unit of time’' gives a 
direct idea of the rate of the reaction. W. P. S. 

Contact Catalysis. III. Wilber D. Bancroft (/. Physical 
Ghem., 1917, 21, 734—775. Compare A., 1917, ii, 566; this vol., 
ii, 13), — A review of the literature relating to the action of poisons 
in contact catalytic reactions. The changes in over-voltage pro- 
duced hy certain ions are supposed to be effects which are <tom- 
parable with retarded or inhibited contact catalytic reactions. 

H. M. T), 

Revision of Atomic WeigMs in 1916. E, Moles (/. Chha, 
phys.f 1917, 15, 433 — 469). — ^A review of the work on the deter’- 
minatioii of atomic weights published during 1916. IT, M'. I). 

Errors affecting the Determination of Atomic Weights. 
VI. Surface Actions as a Source of Errors in Weighing. 
Ph. a. Guye and E. Moles (J. Chim. phys., 1917, 15, 360—404, 
Compare A., 1916, ii, 385, 386, 432, 445).— A further consideration 
of the errors involved in the accurate deternxination of equivalent 
weights, in which the authors direct attention to the anomaly, first 
pointed out by Hinrichs (compare A., 1893, ii, 163, 316 ; 1894, 
ii, 276), that the value of the combining ratio is a function of the 
quantity of substance, used in the determinations. It is considered 
that the available data afford clear evidence that such a relation 
does^ actually exist, but the interpretation given by ITinrichs is 
considered to be unacceptable','. 
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By reference to data obtained in recent work on the deteniiiiia- 
tioii of atomic weights, it is found that all series of measurements 
do not show the occurrence of such a connexion between the com- 
bining ratio and the quantity of substance operated on, but that 
this is confined to series of detex-minations in which the quantities 
of substance employed have been determined by weighing in air, 
the reduction to a vacuum being effected by calculation. This 
suggests that the anomaly is due to surface condensation of air, 
water, etc., and it is shown ‘that the curves which express the rela- 
tion bet-ween the experimental combining ratio and the ^weight of 
substance operated on can be satisfactorily accounted for on this 
hypothesis. The average relative deviation attributable to this 
source of error is 1 in 20,000, but it is sometimes as high as 1 in 
10,000. li. M. D. 

Errors affecting the Determination o! Atomic Weights. 
¥11. Surface Actions as a Source of Errors in Weighing. 
Ph. a. Gijye and E. Moles (•/. GMrn. 1917, 15, 405 — 432. 

Compare preceding abstract). — Experiments have been made with 
silver in the form of a solid block and with finely powdered zinc 
oxide with the object of ascertaining the magnitude of the errors 
which may be ascribed to the formation of a surface film ■when 
these substances are weighed in the air. In the case of silver, the 
error involved amounts to 2 x lO*"^ grani per gram of silver. This 
value is to be regarded as a minimum, the actual error in practice 
depending on the humidity of the air in the balance case, on the 
nature of the surface of the metal, and on other factors. The 
error attributable to surface condensation, according to the expeifi- 
ments with zinc oxide, is of the order 0*2 to 0*4xl0~® gram per 
gram of substance. 

It is shown that errors of this order of magnitude affect the value 
of the second decimal figure when the atomic weight of the element 
under consideration is greater than 100. The errors in question 
should be eliminated in atomic weight measurements by actually 
weighing the substances involved in a vacuum. The possibility of 
making such weighings has been greatly increased as a result of 
recent improvements in the technique of various forms of micro- 
balance. H. M. D. 

Graphical Interpolation of Tahnlated Data. Horace G. 
DeminG' (/. Anier. Ohe-ni, Soc,, 1917, 39, ,2388 — 2392),— A method 
is described, based on the principle of a triple parallel alignment 
chart, whereby the interpolated values required from data may be 
rapidly obtained by a graphic method. It is claimed, for example, 
that tiie adoption of this principle to logarithm tables would reduce 
the amount of space occupied by such tables to about 10% of that 
now necessary. * J. E. B. 


•VOL. oxiy. it ' ' ^ . . ' , . ^ ^ 
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ReYision of tlie Atomic Weight oi Bromine* Normal 
Density of Hydrogen Bromide Gas. Clarence ivENwoirrifY 
Reiman (/. Ghim. phys.^ 1917, 15, 293 — 333). — A full accoiiut of 
work already published (compare A., 1917, ii, 137, 200). 

' H. M. 13. 

Revision of the Atomic Weight oi Bromine. Normal 
Density of Hydrogen Bromide Gas. WalLxACe Jennings 
Murray {J,Chim. phys,, 1917, 15, 334— 359).—A full account of 
work previously published (A., 1917, ii, 201). H. M. D. 

Chemical Reactions in the Corona. I. Ozone Formation. 

F. 0. Andeeegg (/. Amer, Chem, Soc,, 1917, 39, 2581 — 2595). — - 

All account is given of some preliminary observations which have 
been made on the formation of ozone during the passage of a current 
of oxygen through a tube in which corona discharge is maintained. 
The results suggest that a condition of equilibrium is rapidly 
attained. It is hoped that the study of this and other reactions in 
the corona discharge will throw some light on the connexion between 
ionisation and chemical reaction. H. M. D. 

Analytical Control of the Ammonia Oxidation Process. 

G. B. Taylor and J. p. Davis (J. InrL Eng, ahem.\ 1917,^9, 
1106 — 1110). — In the catalytic oxidation of ammonia by means of 
atmospheric oxygen for the production of nitric acid, the following 
reactions take place: 

4NH3 + 50.^ = 4]SrO + 6HoO (1) 

4NH3 + 30r=2N2+6H26 .... (2) 

and the possibility of the second reaction being produced by means 
of an intermediate reaction, 

4NH3 + 6]Sr0 = 5N3 + 6H20 (3) 

was pointed out by Reinders and Cats (A,, 1912, ii, 248). Evi- 
dence that this third reaction does take place under certain 
conditions has been obtained in the case ■ of a 'badly con- 
structed oxidiser, in which irregular cooling of the catalyst was 
produced locally by currents of ,the burned gases. Samples taken 
from points near the cool places contained ammonia, whereas iti 
samples taken outside the catalyst chamber the proportion of 
ammonia was low. It was probable that most of this ammonia 
passing such points was subsequently “ burned ” by the hot nitric 
oxide. Bfiective working in a converter depends on maintaining 
conditions which promote reaction (1) and are unfavourable to 
reaction (2). [See iurther /. Soc, Chem, 1918, „37, 54a.] 

^ ' 0. A.II. 
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Tlie Solubility of Silica. Victor Lenher and Henry Baldwin 
Merrill (J. Avierr. Gheni, Soc.^ 1917, 39, 2630 — 2638). — Tlie solu- 
bility of silica in water and in aqueous solutions o£ bydrocMoric 
and siilpliiiric acids of varying concentration lias been measured at 
25^ and 90^. Witli gelatinous silica, a condition of equilibrium is 
readied after a few hours or days, but witli ignited silica much 
longer periods are required for the attainment of saturation. The 
results seem to show that the solubility of gelatinous silica is in- 
dependent of tlie method of preparation of the substance, and that 
ignited silica will give solutions of the same concentration when the 
equilibrium condition is reached. 

The solubility increases with the temperature, and at a given 
temperature decreases with increase in the concentration of the 
acid. Carbon dioxide has no measurable influence on the solubility 
of silica. The results are not only of interest in connexion with 
the estimation of silica, but possess considerable geological 
significance. H. M, D. 

PolysulpMdes of the Alkali Metals. III. Solidifying 
Points of the Systems, Sodium MonosnlpMde-Stilphtir, 
and Potassium MonosulpMde-Sulphnr. J ohn Smeath Thomas 
and Alexander Eule (T., 1917, 111, 1063 — 1085. Compare T., 
191|, 105, 177, 2819), — The freezing-point curves for mixtures of 
sulphur with sodium monosulphide and potassium monosulphide, 
derived from observations on the rate of cooling of the mixtures in 
a current of dry nitrogen, show the existence of a complete series 
of compounds of the formula EoS-b, where ar is a whole number 
having the maximum value 5 in the sodium series and 6 in the 
potassium series. 

The members of the potassium series of compounds resemble 
closely the corresponding rubidium and caesium compounds (Biltz 
and Wilke-Bfirfurt, A., 1905, ii, 162; 1906, ii, 283, 611), but the 
sodium compounds differ from their analogues in appearance and 
properties. This difference is also shown in the comparative 
stabilities of compounds of corresponding composition and in the 
maximum combining power of the metals. 

The rate at which the polysulphides lose sulphur when heated in 
a steady stream of hydrogen at regularly increasing' temperatures 
has also been ^ examined. The results obtained indicate that ^ the 
disulphides of both metals, are very stable compounds from which 
sulphur can only be removed with difficulty at 700 — 800^. This 
suggests that ' the ' poljsulphide molecules contain two atoms ' of 
sulphur which are combined differently from the remaining atoma 
of sulphur. The disulphides ate represented by the , formula 
E*S*B’E, and the higher polysnlpbjdeS'byformpIsp^ such as 

'B. ' ■ "■ . ■ ' : 'B B ' 

and ' . . . . ' 

E^S-S-E,_' E^S-S-E . ^ ^ 

; Molecular weight /determinations , by the' 'boiling-point method in 
, ethyl alcohol, solution'' gave .nnmlb-ers Jess than th'OSO' required by the' 
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forriuila Tlienft results favour the snii|)lc foniiula a.s 

opposed to tlio doiibled formula suggested by Bloxaiii (T*, 

1900, 77, 753). The difference between the actual results and 
those required by the formula are attributed to ionisation. 

No evidence of intermediate compounds, such as the eiiiiea- 
sulphides (Bloxam, loc. czV.), has been obtained in either series. 

H. M. D. 

Ammoniacal Copper-Mercury Derivatives. F. Akdkrlini 
{Gazzetta, 1917, 47, ii, 171—176. Compare A., 1912, ii, 764).— 
The compound, CuIigBr 4 , 4 ]SrH 3 , is obtained in dark blue crystals 
by mixing boiling solutions of ammoniacal cupric bromide and 
mercury bromide dissolved in potassium bromide. If this com- 
pound is dissolved in a warm solution of anmioniiim bromide and 
the solution treated with mercury bromide dissolved in potassium 
bromide, free ammonia being present, but not in excess, the com- 
2mnnd^ CuHgoBro^NHs, is obtained in bright blue scales or needles. 


Observations .on the Rare Earths. I¥. The Purification 
of Gadolinium. Louis JoEDAxand B. Smith Hopkins (/. .hrwr. 
Chem. 8qc., 1917, 39, 2614—2623). — The results of experiments are 
described in which the attempt has been made to separate 
gadolinium from rare earth mixtures by the fractional precipitation 
of the dimethyl phosphates, bromates, and glycollates. 

Fractionation of the dimethyl phosphates rapidly removes 
europium and samarium completely, and gadolinium of considerable 
purity is obtained from the middle fractions. The terbium which 
is present in this material qan be removed by fractionation of the 
bromates. The glycollate method rapidly removes samarium from 
gadolinium, but has little effect on the removal of terbium. 

The method recommended for the separation of gadolinium from 
rare earth mixtures is first to remove cerium by the bromate method 
and fractionally crystallise the residue. The less soluble fractions 
contain only europium, samarium, gadolinium, atid neodymium, 
which are converted into the dimethyl phosphates and again frac- 
tionated. The least soluble fractions will then consist of high-grade 
gadolinium. Any remaining traces of samarium can be removed, 
by precipitation with sodium glycollate. H. M. 1). 

RevisioB'Ol the Atomic Weight of Samarium. Analysis 
of Samarium Chloride. O. J. Stewart and C. James (X Amer. 
Ohcm. SoG.j 1917, 39, 2605 — 2614). — ^A fractionation method for 
the extraction of samarium from its admixtures with the other rare 
earth metals is described. The pure samarium oxide was converted 
into the chloride, SaClg, 6 H’ 2 C, which was dried, ; finely powdered, 
and heated below 100 ^ until most of the, water of crystallisation 'had 
been driven off/ The^ teUiperature was the'U 'raised'"„to' 180*, 'and 
to 300®, .the;, tube’ being traversed by a current of dry 
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kydrogen ckloride* The anhydrous salt was then removed, finely 
powdered, and heated to its melting point in contact with hydrogen 
chloride, which was then displaced by nitrogen and finally by air. 
The atomic weight of the samarium was derived from the ratio 
SaClg.'SAg. A series of preliminary experiments in which the 
individual results were not in good agreement gave a mean value 
Sa = 150*45, and a final series of eight determinations in close agree- 
ment gave a mean value Sa = 150*43. H. M. I). 

Precipitation, Stability, and Constitution of Hydrated 
Ferric Oxide Sols« L Marks Neidle (/. Ama\ Chem. Soc„ 
1917, 39, 2334 — 2350). — A systematic study of the precipitation 
of hydrated ferric oxide sols of varying purity and concentration 
by means of potassium sulphate. The sols were prepared by 
oxidising a solution of ferrous chloride containing 1 gram equiva- 
lent of ferrous chloride in 400 c.c. of solution by means of 3% 
hydrogen peroxide. The solutions were then dialysed and diluted 
to the required concentrations. The content of iron and chlorine 
was estimated, and the relative stability determined by measuring 
the volume of a standaiiri. solution (iI//800 or If/ 1600) of potassium 
sulphate required to effect complete precipitation of the soL A 
number of series of such clear sols were prepared, and in each series 
the iron content was constants whilst the chlorine content varied. 
The results show that for a given iron concentration the stability 
increases with the chlorine concentration, whilst for sols of given 
purity, that is, for sols which have the same ratio, Fe/CI, the 
stability decreases as the concentration increases, this being most 
pronounced in very pure sols. It is shown that the maximum 
]')urity of a sol may be ascertained by graphic extrapolation. A 
general discussion is given of the results of Nicolardot and Buclaux 
(A., 1905, ii, 167 ; 1906, ii, 677). The author advances a chemical 
theory of the constitution of hydrated ferric oxide sols to explain 
the relationship between stability and composition. J. F. S. 

A New Oxychloride of Tin. Harry F. Keller (/. 

Oheni. Soc„ 1917, 39, 2354 — 2356). — During .the examination of 
m.etallic objects found in the aboriginal cemetery on Hogtown 
Bayou, Santa Bosa County, Florida, the author noticed a number 
of cavities, in a piece of tin, which were lined with small, shining 
crystals. The crystals were mostly in the form of thin plates, but 
some were acicular. On heating, the substance melts and gives off 
acrid fumes which form a white sublimate without a trace of 
moisture. Analysis of a small quantity of the material leads to a 
comnositlon correanonding with the formula SnCl 2 ,SnO, [See also 
J, Chem. Znv/., 1918, 37, 29a..] ' " d.’ F. S. ' 

Solubility of Bismuth Oxychloride in Hydrochloric Acid 
and its Relation' to' Complex Formation. Abtour A. KoybPs 
Frank W. HALL,^and James A. Beattie (J. Awer,: OfiemC^Bo'e\\ 
1917, 39, 2526— 2532).— The ■electrical conductiyity of a'.eothtion 
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of hydrocliloric acid is diminislied by tli© addition of bismuth 
chloride. The observed diminution can be most satisfactorily inter- 
preted on the assumption that cMorobismuthic acid of the formula 
is formed. 

Measurements of the solubility of bismuth oxychloride- in hydro- 
'chloric acid solutions of varying concentration at 25° afford sup- 
port for this hypothesis in the case of the more- concentrated solu- 
tions, whilst for the less concentrated acid solutions the- solubility 
data suggest that the predominant complex acid has the formula 

H. M. D. 


Mineralogxcal Chemistry. 


Crystal Structure of Copper Pyrites determined by X-Rays. 
Chaexes L. Bub-biok and. James H. Ellis (/. Amer, Ghein. Soc., 
1917, 39,. 2518 — 2525). — ^Th© X-ray interference effects obtained 
with a crystal of copper pyrites (CuFeS 2 ) show that the iron and 
copper atoms together form a face-centred tetragonal lattice, the 
planes perpendicular to the tetragonal axil^ consisting of alternate 
layers of copper atoms and iron atoms. The sulphur atoms are 
located on an exactly similar face-centred lattice, the planes of 
sulphur atoms being situated at equal distances from the- planes of 
iron and -of copper atoms in each of the three axial directions. 

The density of cop-per pyrites, calculated from the weights of the 
atoms and the distances between the atom planes, is 4*24, whilst 
the observed densities recorded in the literature lie between 4*1 and 
4*3. H. M. I). 

Tungstenite, a Hew MmeraL R, C. Wells and B. B. Butler 
(J. Washinf^tow Acad, Sci., 1917, 7, 596 — 599). — This mineral, a 
tungsten sulphide, probably WS 2 , occurs intimately intermixed with 
other minerals in a compact or© from the Emma min© in the Little 
Cottonwood district, Salt Lake Co., Utah. Under the microscope, 
it is seen as feathery flakes resembling . graphite in appear anc'©. It 
is lead-grey and opaque with metallic' lustre, and soft enough to 
mark paper, D about 7*4 .(calculated from 6*43 of the specimen 
analysed, allowing for impurities).. The mineral is unattacked by 
hydrochloric or nitric add, but is decomposed by aqua regia. It 
is not oxidised 'by roasting in air. ■ A -bulk analysis of the ore gave: 
W* S. Pe, in, 'Mn. Hi, Pb.' 4s. Sb, .Oti, A^. SiO.. Total. 

,. 44-7 , 29 * 1 "'; 8 * 8 ;," 04 0*6 ' 0.-3 44 ' 1*0 0*8 hZ 0-4 0*3 0*7 02*5 
' corresponding,. with ' WS 9 ,, 61*5; pyrites, 17*3; tennantite and tetra- 
, hedrito, 8*1 ; ' '4*7%. In chemical composition a.nd, physical 

charactto'the mineral is analogous to molybdenite (MoS<>). 

' ^,L. 

Th^ Fbdto'gnapMc ; Spectra of Meteorites, , "Sib, William 
Crookes (Phil, Tram\y 1917, fA]! 217, 411— 430),.~See, this yol.';, 

h, 25. , , 'f/, , V ,,, X.': ' : 
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Analytical Chemistry^ 


Gas Interferometer Calibratioii. Junius "David Edwards 
(/. Amer. Chem, Soc., 1917, 39, 2382 — ^2385). — A simple irietliod 
of calibrating a Rayleigh-Zeiss gas interferometer is described. Tliis 
differs mainly from the older metliod of rising two gases of different 
refractive indices in using dry air free from carbon dioxide in both 
sides of the apparatus and changing the pressure of one side. 


The Direct Determination of the Hygroscopic Coefficient. 
Frederick J. Alway, Millard A. Kline, and Guy R. McDole 
(/. Af/ric, Besearch, 1917, 11, 147 — 165). — An investigation of 
Hilgard’s method for the determination of the hygroscopic coefficient 
of soils (compare IJ.S. Dept. Agric. Div., Chem. Bulk, 1893, 38). 
If carried out exactly as described, it gives trustworthy results, but 
it is more convenient to replace the sheets of glazed paper by shallow 
aluminium or copper trays. The absorption boxes must not be 
increased in size, and a larger number of samples must not be ex- 
posed in one box. The hygroscopic coefficient increases with rise 
in temperature (compare Lipman and Sharp, A., 1912, ii, 84). 
Preliminary drying of soils at 100 — 110° does not affect their hygro- 
scopicity, and soils may be ground in steel mortars to pass through 
a 1 mm. sieve without affecting this coefficient. It is preferable to 
expose the soil for twenty-four rather than for twelve Ixours, and it 
is essential to use only a very shallow layer of soil.* Transference of 
the exposed soil from the boxes to weighing bottles must be per- 
formed rapidly, or the results obtained will be too low. W. G. 

EstimatioB of Siilpliiir in Urine, H. J. Hamburger [Zeitsch. 
phydol. Chem.^ 1917, 100, 221 — 240. Compare A., 1916, ii, 641), 
—Application of the method previously described to the- estimation 
of inorganic and ethereal sulphate and of neutral sulphur in urine. 

H. W. B. 

Gravimetric Estimation of Snlph-uric Acid and Barium 
as Barium Sulphate. Z.* Karaoglanow {ZeAtich. anal Chem., 
1917, 56, 417—439. Compare /. Soc. Chem. Inch, 1918, 37, Feb.). 
—An investigation of the influence of various substances on the 
precipitation of barium sulphate. Low results are obtained when 
a large excess of barium chloride is added, but when hydrochloric 
acid or nitric acid is also present, the results are too high. 
Potassium salts cause the results to be low unless hydrochloric acid 
is also present, when they become too high; hydrochloric acid, how- 
ever, increases the flow results obtained in , the presence of , both 
potassium,' chloride and , potassium sulphate.. Sodium, ammonium,, 
zinc, magnesium,' and aluminium chlorides have 'no 'effect 'on the 
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])reci|>itation, ferric cliioricle makes the figures for the 'hariiun 
Rulpliate to be about 3% too low, aiid cLroiniinn chloride lias a 
similar effect, W. P. S, 

Estimation of Nitrogen, in Explosives of the Type of 
Nitric Esters. Beexaudo Oduo {Gazzetta^ 1917, 47y ii, 11-5 --158), 
—111 the method of estimation here described, the reaction between 
nitrates, sulphuric acid, and mercury is employed, but the proceSvS 
is made gravimetric instead of volumetric. The explosive is dis- 
solved in sulphuric acid in a small conical flask in which a small 
test-tube containing the mercury is placed. The flask is closed with 
a rubber stopper which carries an inlet tube and (as an outlet) a 
U-tube containing sulphuric acid. Purified carbon dioxide is passed 
through until all air is displaced (about forty minutes). The 
apparatus is then disconnected from the gas supjoly, closed at each 
end with a short rubber tube and glass rod, and weighed. The end 
of the U-tube is then opened, the mercury is poured into the flask 
by inclining the latter, and the whole is shaken for a few ininiites. 
When the reaction is complete, carbon dioxide is passed as before. 
After reweighing, the ])erceutage of nitrogen can be calculated from 
the loss in weight. The results are satisfactcay. B. V. 8. 

Estimation of Metallic Iron in Ferrnm Rednctnm. 
Auoust Eberhakd {Arch, Phann., 1917, 255, 357 — 381). — Ferrum 
reductum used to be prepared by means of pure hydrogen at a not 
too liigh temperature, genuine ferrum hydrogenio rednctiiin being 
thereby obtained. In recent years, however, impure hydrogen (cojv- 
taining carbon monoxide) and higher temperatures have been 
employed, and these changes have so altered the quality and purity 
of the product that the old methods of estimating the iron, par- 
ticularly the iodometric methods, no longer yield trustworthy 
results. 

For the technical method recommended, see J. Sac, Chern. I'nd.^ 
1918, 37, 39a. 0. S. 

IsO“. and Heteropoly-acids. X¥. Analytic and Syntlietic 
Methods for the Investigation of Heteropoly-acids. AnTinm 
Rosenheim and Johanne-s Jaenicke {Zeitsch. anorg, Ohem., 1917, 
101, 215- — 224), — critical summary is given, with numerous 
references, of the analytical methods employed for these acids, in- 
cluding estimations of water, boric acid, silica, phosphoric, arsenic;, 
molybdic, and tungstic acids and alkalis. A short outline of the 
general methods foii* preparing lieteropoly-acids and salts is also 
given, E. H. 11 A 
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Relractmty of Unsatiirated Compounds* I* GBmvAisE 
Le Bas (Tra-ns. Farctday Soc,, IQIT, 13, 53 — 60). — -A discussion of 
til© influence on refractive power of tii© etliylen© and acetylene 
iiiikiiigs, of the carbonyl group, and of conjugated carbonyl groups, 
and of the refractivities of nitrites, nitrates, and oxiiniiio-coiii- 
pounds. H* M. D. 

The Line Spectrum of Titanium and its Applications. 
A. BE Gramont (Gompt. rend,, 1918, 166, 94 — 99).— A study pf 
the line spectrum of titanium, when fused in the form of its o»d© 
with lithium, sodium, or potassium carbonate and submitted to 
the action of a condensed spark, or with the direct spark between 
two fragments of steel containing titanium. The spectrophoto- 
graphs are ^ reproduced in the original, together with tables show- 
ing the rays more sensitive to the eye than to a photographic plate, 
and those capable of being photographed. The author suggests 
that the approximate amount of titanium in a steel may be deter- 
mined by observing which of the titanium rays can be detected. 
In a similar manner, this method may be used for the examination 
of minerals. W. G* 

The Application of the Quantum Hypothesis to Photo- 
chemistry. E. Warburg {Natnnoiss,, 1917, 5, 489 — 494,* from 
Ghent . Zentr., 1917, ii, 587 — 588). — Restricting the term photo- 
chemistry to such reactions as do not yield electric end-products, it 
is probable that the photochemical process does not involve the 
separation of electrons, because gases undergoing a photochemical 
change do not exhibit conductivity. It is necessary to distinguish 
between chemical processes produced directly by the influence of 
light and secondary reactions. Only those rays which are absorbed 
exert photochemical action, and the effect is proportional to the 
absorbed radiation; the chemical change caused by an absorption 
of radiation equivalent to one gram-calorie is termed the specific 
photochemical effect/' The hypothesis that photochemical absorp- 
tion occurs by quanta explains the concentration of the effect on 
relatively few molecules and accounts, for the greater activity of 
the shorter wavedengths, the effect being due to an increase in 
temperature , of individual molecules. From the quantum hypo- 
thesis, it follows that a molecule, for example, of hydrogen bromide, 
can be directly decomposed by radiation only if 2c/A>f, where 
c is a constant, X the wave-length,, and q the heat effect in gram- 
calories per molecular weight on recombination of the decompose- ; 
'tion products. The ' apparent’ ' contradiction' that , photolysis' can 
occur with ammonia for wave-lengths of A = 0^209, in 
2c7A<g> As 'explained ’'hy' the" possibility that ' molecule of' 
ammonia after absorption ■ of ’a , quantum' without chemical altera- 
qxiT* ii* ' '' ' ' ■" , , 
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tioii may subBequeritly meet a Becond siioicGiile, wiiii. i:lie resiill< tliaJ 
tlie cliaiige 2 NH 3 =--IS [2 + 3H2 occurs, for wliicli q possesses a smaller 
value than for the decomposition of a single molecule into its 
Goiiatitueixt atoms, Processes in which the production of a false 
equilibrium is accompanied by a decrease and an increase of the free 
energy of the system are described respectively as photochemical 
actions of the first and second class. The photochemical yield is 
the proportion of the absorbed radiation which undergoes con- 
version into chemical energy, and in the case of the decomposition 
of ammonia by the wave-length 0*209 amounts to 2%, a notable 
parallelism appearing to exist between the yields and those of the 
silent discharge. If the quantum is greater than the heat change 
in the primary photochemical process, the excess will be converted 
into heat, and heat will also be produced in the secondary pro- 
cesses, If ill a photolytic process the highest possible photo- 
chemical yield is desired and a minimum heat effect, it is necessary 
that the quantum should be greater than the heat change involved 
in the primary process, but only greater to the extent required 
for the fission of the photolyte, and the heat effect in the secondary 
processes should be as small as possible. D. F. T, 

True Piiotochemical Processes. Feitz WniGEEr {ZeiUcK 
Elehtrochem,^ 1917, 23, 357 — 368). — theoretical paper in which, 
after differentiating between ideal and real photochemical pro- 
cesses, and surveying a number of real photochemical reactions, the 
author propounds a theory of the mechanism of these processes. 
It is shown that a transformation of light energy into other forms 
of energy only occurs when the electrons rotating round the posi- 
tive nucleus travel in a distorted path and when the distortion is 
produced by neighbouring particles which are in irregular relative 
motion. There must be, therefore, an optical coupling, in the 
sense of Stark^s intermolecular influence, which is closely connected 
with the broadening of spectrum lines. According to the X^e 
Chatelier-van't Hoff principle, it is to. be expected that a change 
in the system will be brought about by the absorption of light, iii 
the sense that the ' distortion will be as far as po,ssible removed. 
This, would occur most easily by the separation of the distorting 
particles from one another. The foregoing is in accord with Bohr’s 
work (A., 1913, ii, .689, 943, 1045), and is sufficient to include all 
known real; photochemical phenomena and the transformation' of 
light .into'''h©at. The equivalent law of' Einstein holds for ideal 
photochemical reactions, and in its deduction simple processes, 
without the mutual influences of neighbouring particles, alone were 
considered'. This law may be extended by the assumption! that 
in; real photo'chemical processes not a single molecule, ,but the 
vvholeof the optically coupled particles, take partdn the absorp- 
tion O'f ,an energy quantum, and that therefore changes must. take 
:'place over the^whole 'of^this region. This TegiO'U oontaihs fe'Wer 
particles' the higher the frequency of the absorbed' light and ' the 
■more dilute the partitio'n of ^ the mass; the lower tlie temperature, 

, the" more ' nearly " the ^ relationships ' approach , those"' of 'an ideal 
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procei^s. Ill© more particies displaced by ilie absorption oi an 
energy c|uaiitiini^ the larger is the fraction of the thermal energy 
lost. Hence in solid and stabilised systems, changes, brought 
about by the absorption of energy, persist for long periods and are 
the cause of characteristic changes and after-effects. Changes 
brought about in other bands by the distortion indicate the cause 
of a number of characteristic colour changes effected by light. 
This theory differs from previous theories, inasmuch as it. does not 
l^restippose. either a primary electron emission or an electron 
loosening. The consideration of the fact that a relative displace- 
ment of small masses brings about a distortion of the electron 
orbit leads at once to the meaning of luminescence phenomena. 
Should the (iis])laceineut he the result of light absorption, then 
lluoreseence follows. In coiinexion with the foregoing, the author 
briefly considers the photoelectric effect and the action of Rontgeii 
rays. It is shown, in the first place, that a connexion between 
photochemical ffuorescence and photoelectric effects does not of 
necessity exist, but they can in individual cases appear simul- 
taneously. The' only direct process necessarily connected with the 
absorption of light is the relative displacement of the individual 
optically coupled particles, and therewith a change in the absorp- 
tion under consideration, which shows itself most clearly by its 
dependence on the intensity of the incident rays. J. F. S. 

The Disintegration Constant o! Radiothorium. B. W^vlteb 
{Fhydhal. ZeiUch,^ 1917, 18, 584 — 585). — Measurements on the 
decay of the radiation, through 5 mm. of lead, of two preparations 
of radiothorium, extending over 500 days, have given a mean value 
for the half-period of T876 years, or 686 days, or 989 days for the 
period of average life. This is less than the accepted half-period, 
2 years, and is in agreement with the recent statement of Meyer 
and Paneth {Wien. Ber., 1916, Abt. Il.a, 125, 1253) that the 
value could not be greater than 1*9 years as a maximum* F. S* 

Spark-lengths in Hydrocarbon Gases and Yapours, 
Robeet Wright (T., 1918, 113, 79 — 80. Compare A., 1917, 
ii, 403). — Comparative measurements of the spark-lengths have 
been made in hydrogen, benzene, toluene, and paraffin hydro- 
carbons. In the paraffin series, the spark-length decreases, with 
increase in the molecular weight of ■ the hydrocarbon. The insu- 
lating power of ««opentane is exceptionally high, being greater 
than that of %-pentane and greater also than that of hexane. The 
results for benzene and toluene show that the insulating power of 
these is approximately the same', as that of hexane. ,H. M. D. 

Tbe Charge and 'Dimensions , of Iona and Diapersoids.. 
G.' VON, Hevesy {Kollmd Zek$ch^ 1^11 , 2^1 ^ 129—136. ■ Compare 
^A*> ,1916,' ii, 59'4).— Evidence, 'is, 'put 'forward,, in support of the 
view 'that there is h tendency. 'for , electrically charged particles to 



ABSTB.'iOTS OF 0(I33MICAL PAPEE^* 


with wnier nioletuiles I'Mitil ibe of tlie partic'le 

is reduced to alioiit 70 luillivo'ltHi. Since tlie pobeiiiiai of a tiiarged 
.toil is given by 'V' - ■ e.jJvM, where f: is the charge, M the .radius of 
Llie particle, and A" the dielectric^' constant of the solvent- riiediiifn, 
it follows that /c ‘J‘8 x’do ein. for a iionrL'd univalent ion. 
For a in niti valent ion, the raclins will be proportional to the (diarge. 

Since the rate of diffusion of an ion depends mainly on the 
radius^ the diffusion constants may be expected to depend on. the 
valency. The available data foi' uni-, bi-, ter-, and quadri-valeiit 
ions give average values for the reciprocals of the diffusion constants, 
which a !*e in ratio 1 : 1*99 : 3'03 : 3-88. This relation is con * 
sidered to affoi-d strong support for the theory of constant ionic 
])otentia]. ‘x 

Idle (‘oiiibi nation which takes place when niidiivalent electrolytes'^ 
are dissolved in water is supposed to he <]irectly connected with 
the formation of aqueous envelopes in accordance with the above 
tendency. This combination is relatively small in the case of uni- 
valent electrolytes. 

The ionic mobility of a normal univalent ion, for which 
6:^4’7 X 10*“'^^, .A? = 2*8 X 10”® cm,, and F = 0*07 volt, is 48 when 
expressed in terms of the ordinary xinits. In the case of ions of 
large size, such as complex organic ions, there is no tendency to 
combine with water, in that the potential of the anhydrous ion is 
already less than that which tends to be set up by the interaction. 
In a certain sense, these slowly moving ions are to be regarded as 
abnormal. 

The same tendency is supposed to operate in the case of colloidal 
particles. On the assumption that these particles are characteriserl 
by an electrical double layer at the surface of contact with the 
dispersive medium, the potential of the particles may be calculated 
from the equation — 1?^)/ in which is the radius 

of the colloidal particle atid thickness of the electrical 

double layer. This thickness has been found to be about 
5 X 10”^ cm. 

Since the mobility of the colloidal particles is of the same order 
as the normal ionic ^ mobility, it is possible to utilise the above 
relation to obtain the connexion between the charge on a colloidal 
particle and; its radius. It is thus found that the charge k 
approximately proportional to the radius in the case of very small 
- particles, but that . the charge increases much more rapidly than 
. 'the, radius. '' 

' In concentrated solutions of electrolytes, the ions are not entirely 
independent, and by taking into account the electrical interaction, 
dt is inferi’ed that the mobility of dons in aqueous solutions will 
increase with the concentration of the ions provided that a suit- 
able correction is introduced for the change in viscosity. 

^ ',In the case of 'fused, salts, the mutual interaction, becomes much 
, m'or©' pronounced, and at the same time the proportion of neutral 
inolecules With which the ions may combine is greatly reduced, with 
';:'’the"res'Ult that the normal potential cannot be set up. .The elec- 
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trical properties of fused electrolytes, and in particular tlie high 
electrical ’ conductivity, are to be explained in terms of these 
peculiarities, which distinguish the fused salts from ordinary solu- 
tions of electrolytes. H* M. D. 

The Conductivity of Disparsoids. G. von Hevesy {Kolloid 
Zeitsch,, 1917, 21, 136 — 138. Compare preceding abstract).— If 
the number, size, and mobility of the particles of a colloid are 
known, it is possible to calculate the charge on the particles and 
also the .conductivity of the colloidal solution. 

By calculating the conductivity of a 0*1% solution of colloidal 
gold on various assumptions relative to the radius of the particles 
Juid comparing the results with the observed conductivity, it is 
possible to derive information with respect to the actual size of the 
particles and the charge which they carry. It is probable that the 
maximum conducting power of a solution of a colloidal metal is 
less than 0‘5 x 10“® mho, ^ and the size of the particles which corre- 
spond with this is represented by .^ = 10-'^ cm., where E is the 
radius. 

Although other colloidal substances appear to conduct somewhat 
better than the colloidal metals, the conductivity would appear to 
be in all cases less than that of a O'OOOliY-salt solution. The small 
conducting power of the colloids is to be attributed entirely to the 
small number of the particles, for the charge carried by the par- 
ticles is always greater than the charge of an ion of the same size. 
The ratio of the charges is, in fact, given by (E/d+1), where E is 
the radius of the particle and d the thiclmess of the electrical 
double layer =: 5 x cm. H. M, D. 

Fallacy of Determining the Electric Charge of Colloids 
hy CapiEarity, A. W, Thomas and I. D, Garard (J. Amer. 
fJkem, Noc., 1918, 40, 101 — 106). — It has been suggested that posi- 
tive and negative colloids can be distinguished by the difference in 
the capillary effects which are observed when strips of filter paper 
are dipped into the colloidal solutions. If the })articles are 
negatively charged, they are said to ascend the strip rearlily, whereas 
positively charged particles ai'e coagulated and depiosited on. th<^ 
ill ter paper within a short distance of the surface of the solution. 

Experiments made with colloidal solutions of ferric hydroxide, 
chromium hydroxide, arsenious sulphide, antimony sulphide, and 
molybdenum lead to the conclusion that the basis of the above 
method is illusory, and that there is no relation between the sign 
of the electrical charge and the capillary behaviour. The ascent 
of the colloidal particles depends on the dilution of the sol, on the 
presence of electrolytes, on the nature of the surrounding atmo- 
sphere, and on the nature and previous treatment of the filter- 
papet strip. ' It is probable that the supposed de]^'>endence of tbe^ 
capillary behaviour on the, charge of the ' particles owes^ its, origi'it 
io the circumstance ,thafc< the observations were niade with u^elatively 
concentrated; solutions of the positive 'conoids, the negative oolloidn I 
solutions being relatively dilute. ■ 
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Electrochemical Behaviour of NickeL A» Smits ami €). A, 
Lobby de Bruyn (Proc, K. Akad, Wetemch, AmHterdam^ 1918 , 20 , 
394—403). — Certain anomalies exhibited by nickel in its electro- 
chemical behaviour are attributable to the slow rate' at which 
interna! equilibriuni is established. In contact with air or 
liydrogeii, the anomalous behavioxir is intensified, and this appears 
iO' be due to the circumstance that oxygen and hydrogen, exert a 
negative catalytic influence. This influence of hydrogen explains 
the fact that the potential of a nickel electrode in contact with an 
atmosphere of hydrogen is the same as that of the hydrogen elec- 
trode. Ill reference to the normal calomel electrode, this potential 
is — 0'640 volt, whereas the true equilibrium potential measured 
in a vacuum is —0*480 volt. To obtain this value, the hydrogeiw 
ion concentration should not exceed 10“^ gram ion per litre. 

H. M. D, 

A Lead Standard Cell and a Determination of the 
Potential of the Lead Electrode- W. E. Hendebson and 
G-ebhabd Stegeman ( J . A ' jner . Che - ni , Soc ., 1918, 40, 84 — 89). — It 
has been found that lead amalgams containing 3*5 to 6% of lead 
may be used for the attainment of constant and reproducible poten- 
tial differences. The cell Pb amalgam | PbSO4|Na.2SO4,10H2C [ 
Hg 2 S 04 |Hg has an EJi.F. which may be represented by ilie 
equation Et ===0*96463 + 0*000174(f. - 25) + 0*00000038(f. - 25)^ for 
temperatures between IS*^ and SO*^. The EM.F. is reproducible 
to within tliree-lixindredths of a millivolt, but a gradual diminution 
of the EM.F, occurs when the cell is kept for an extended period 
of time. 

Prom the temperature coefficient of the cell, the heat of the 
reaction, O'SPboHg-h Hg 2 S 04 ==PbS 04 -|- 2*5I-Ig, is found to be 
42139 cal. The value derived from thermochemieal data is 
41785 cal. 

Measurements of the E.M.F, of a cell of the above type with 
ilie amalgam replaced by pure lead gave 0*96973 at 25*^, < Tln^ 
difference of 0*0051 volt is used in the derivation of the EM.F. of 
the cell PblPIAn2|0*tiVKCI|HgoOLdlIg, giving 0*5187 volt a(. 25L 
Tlxis is further employed in the calculation of the |)otentiaI of ilic 
normal lead electrode, using available data for the soliibiirty and 
degree of ionisation of lead chloride. The EM.F. of the cell 
obtained ' by combination of the noxunal lead electrode with the 
0*liV'-calomel electrode at 25° is 0*4696 volt. ' [See /. Soc. ' G hem, 
Ind., 1918,' March.] " H. M. D. 

Effect of Interionic Forces on .Electrolytes. S. R, Milner' 
(Phil. Mag., 1918, fvi],'35, 214 — 220), — The author contends that, 
the true degree of ' ionisation of an electrolyte cannot be ' obtained 
from' either osmotic or conductivity data. The failure of' the law 
of mass action in its application to solutions of strong electrolytes 
, is said to be such , that insuperable difficulties' .stand in the way of 
any theory wliioh. ascribes the variations in conductivity to changes 
in* the number of The 'ioiis. These.' .'difficulties are avoMed if the 
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variations in conductivity are attributed to tbe action of tlie elec- 
trical field on tfie ionic mobility, H. M. B. 

Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution* I* Tile Water Correction, Edwaed AV. AVashburn 
(/, Amer. Ghem. Soc., 1918, 40, 106— 12 2). —The mtroduction of 
improvements in the Kolilrauscb method for the determination of 
the conductivity of electrolytes (compare A., 1917, ii, 10) has made 
it possible to obtain increased accuracy in the experimental 
measurement, and to investigate, in pai'ticular, the conductance of 
electrolytes in very dilute solution. In this paper, which forms 
the first of a series in which the results of these investigations are 
described, the author discusses the question of the magiiitiide and 
nature of the vrater correction, the influence of carbonic acid, and 
the products to which this gives rise hy metathesis in dilute solu- 
tions of various kinds of electrolytes. The fact that the strong 
acids ill very dilute solution appear to be abnormal in their con- 
ducting power, even when the observed conductivity has been 
corrected for carbonic acid, suggests strongly that basic or saline 
impurities are present, and since these affect the magnitude of the 
carbonic acid correction, it is considered that accurate data for 
the conductivity of dilute solutions can only be obtained by the 
use of ultra-pure water instead of water which is in equilibrium 
with the atmosphere. H. M. D. 

Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution. II. The Extrapolation of Conductivity Data to 
Zero Concentration. Edward W. Washburn (J. Amer. Ohem. 
SoG.j 1918, 40, 122 — 131). — The methods previously employed hy 
Kohlrausch, Noyes, Kraus and Bray, and by Bates for the estima- 
tion of the limiting molecular conductivity are critically examined 
and rejected as untrustworthy on the ground that most of these 
involve the assumption that the functional relation between the 
conductivity and the concentration, which holds for the lowest 
measurable range of concentrations, will also hold down to zero 
concentration. 

A new graphical method of extrapolation is described, by which 
the author claims to avoid the errors involved in the arbitrary 
function^’ methods and also those which attach to direct graphical 
extrapolation. The proposed method rests on two assumptions, the 
first of which is that with decreasing concentration (c), the value 
of ca^/(l ’^a) — k decreases and approximates to a constant value 
at extreme dilutions. According to the second assumption, the 
relation between c and h must be such that deviations from the 
law of mass action do not increase with the dilution. The actual 
procedure in applying the method consists in plotting ’values of h 
against values of c for different assumed ‘values of Ao, and reject- 
ing those values which cause the curve to exhibit radical changes 
in direction in the region of very dilute solution. It is said to 
'possible to determine with a, precision of 0*01% if "tlm' Con- 
ductivity data , are 'of ' this ■, order .of accuracy .'and. extend.'*' to, 
.c:=0*00002. ' , ' ■■ ■' ■ ' ' " ''''A' .-'Y 
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T3ie inetliod of extrapolation described by Bates (A.^ 1913, 
ii, 466) involves tlie assumption of the validity of; the Storch tqmi- 
lion, but oth,erwise resembles the method now proposed, aaul wlu‘n 
a}>plied to the data for potassium chloride 'gives very nearly iJie 
same result. IL M."B. 

Eq;tii¥aleiit Conductance of Electrolytes in Dilute Aqueous 
Solution* III. A Study of Dilute Solutions of Potassium 
CMoride« Henry J. Weiland (J. Avwr, Glimi. Soc., 1918, 40^ 
131—150). — A method for the preparation of ^Ailtra-pure con- 
ductivity water is described in which ordinary conductivity water 
(/,!:=0’6 to 0’8 X 10® mho) is heated to near its boiling point in a. 
large quartz still, a current of carefully purified air being passed 
through the water. The water vapour is condensed in a block-tin 
tub© and collected in a quartz receiver. The specific conductance 
of the water obtained in this way may vary from ()‘()5 to 
0*07 X 10““® mho at 18°, and has been used in the investigation of 
til© conductivity of very dilute solutions of potassium chloride. 

The conductivity cell, of about 3 litres capacity, is made of 
quartz, and is provided with co-axial cylindrical platiniini elec- 
trodes, which are so constructed that the water does not come iido 
contact with anything but platinum or quartz. The dilute solu- 
tions examined were prepared in the cell out of contact with the 
atmosphere by the successive introduction of small crystals of 
potassium chloride weighing about 0*005 gram. 

The error resulting from the adsorption of salt from thteise dilute 
solutions by the quartz surface of the cell has been examined aiul 
found to be negligible. 

The experimental data for solutions varying in concentration 
from about 0*00001 A to 0*001 A show that the quantity 
h^ca^/l — a has a constant value for solutions for which the con 
centration is less than O'OOOIA^, The results afford, therefore, 
direct experimental proof of the validity of the mass Law in ii>s 
application to the ionisation of potassium chloride at very low 
concentrations. The limiting value of the equivalent conductance 
at 18° was found to be 129*64 ±0*02 (compare preceding abstract). 

The empirical relations suggested by Bates and by Kraus for 
use in extrapolating to zero concentration have been tested ))y refer- 
ence to the data for solutions between c = 0 and c=-- 0*005, and the 
conclusion is drawn that these do not reproduce satis ffxctorily the 
experimental results over this range of concentrations. ^ 

•H. M, D. 

Equivalent Coadmctance of Electrolytes in Dilute Aqueous 
Solution. . I¥- Two Laws Governing the Ionisation 
Equilibrium of Strong Electrolytes in Dilute Solutions, 
and a Mew Rule hy means of which the Equivalent Con- 
ductance at Infinite Dilution can b© Determined from' a 
Single Conductance^ Measurement., ‘Ei>waiu>,W. Washburn 
(/. /I'mcf. Ghem, b'oc., 1918, 40, 150— 158). —The , 'behaviour of 
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tiled 1 ‘olytes in very dilute Holufcioiij as exeiiiplilieti by tlie data t‘f 3 i* 
potassiiiiu cliloride iu the preceding paper and by ilie most accurate 
txuidiictivity work of Koldraiisch and bis collaborators, lias led tlie 
author to the following genera] conclusions. In sufficiently dilute 
solutions (c < O’OOOliV), all uni-univalent salts of strong acids and 
bases are ionised in accordance with the requirements of the law 
of mass actioiij and the ionisation constant is the same for alL 
The values of k =:ca"/l — a for such salts are identical in sufficiently 
dilute solution, and this identity persists up to concentrations which 
are higher the more closely the salts under comparison resemble 
eiich other. According to this second generalisation, the identity 
in the ionisation relations extends beyond the concentration up to 
which the salts in question satisfy the requirements of the mass 
law. In terms of the equation Ac>^C JA qIAq- A c,) — Kt th© state- 
ment implies that K is indejDendent of the nature of the salt, and 
on simplification this equation leads to the relation 
where a is independent of the nature of the salt. For {7 = 0’0001iV 
this equation becomes Ao = 1*00475 Ac* 

Evidence in support of the above conclusions is furnished by 
the data for the salts of the alkali metals, which are examined in 
detail ^ _ H. M. D. 

Electrolytic Deposition of Alloys and their MetaliograpMc 
and Mechanical Investigation. ¥III. Cathodic Deposits 
of Iron and Iron-Nickel Alloys obtained at the Ordinary 
Temperature under High Hydrogen Pressure. Bobbrt 
Kremann and Hermann Breymes'ser {MonaUh,^ 1917, 38, 

359 — 384 , Compare A., 1915, ii, 511). — In previous papers (loc. 
cit.) it has been shown that electrolytic iron deposited at ordinary 
pressures and temperatures is charged with hydrogen and admixed 
-with ferric hydroxide; it is also brittle and hard. These condi- 
tions are shown to be due to the simultaneous liberation of hydrogen 
at the cathode. It is shown theoretically that the simultaneous 
liberation of hydrogen can be prevented if the electrolysis is carried 
out under a high hydrogen pressure. To test' this deduction, 
A-solutions of ferrous sulphate have been electrolysed under a 
pressure of 20 atm. of hydrogen with a C\D. of 0*25 and 

6*75 amp./^7w2. A further series of experiments was carried out 
with solutions to which 10 grams of citric acid per litre were added. 
In the first two cases, it is shown that the current efficiency is 
99*33—99*46%, whereas in the last case it is only 88*57%. The 
deposits obtSned in these cases have been compared with those 
obtained under 1 atm, pressure of, hydrogen and in the presence 
of O'lSA-suIphuric acid. It is shown that the material obtained 
under the higher pressure is composed of larger crystals than that 
under the lower pressure. The' hydrogen content of the high- 
pressure specimens is much less than that of the low-pressure speci- 
mens, whilst the hardness is very much reduced by the deposition 
under high hydrogen pressure.’ „The specimens obtained^ und'^' ''the: 
present conditions are, much, leas brittle' than those obtained' ,Mdpr 
O'ther conditions, whereas the 'magnetic' properties' "'of' the^ deposits" 
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[ire i!ot. alfecied by cliauge iji the coiic.iiiicjiiH of* dtiposilioii. Eitjcli'i) 
lytic iron produced under ]>ressure vvlieu ijumersed in iV-ferrous 
siilpliate solution shows at once the equilibriiini poi'.ejiiial of — 0"417 
voltj whilst iron deposited under other conditions only reaches this 
value after some considerable time. 

A further series of experiments was made under similar condi- 
tions with mixed, solutions of ferrous sulphate 0’7./V’ and nickel 
sulphate O'SA, In this case, the nickel-iron deposits did not show 
the improvement observed in the case of iron alone. A number 
of niicrophotograpliB of the deposits is appended to the paper. 
[See also J, Soc. Ghem. hid., 1918, March.] J. F. S. 

Temperature Determinations by Eutectic Alloys. CiiABtEs 
P. Steinmetz (J. A mer. Oh cm. Soc., 1918, 40, 96 — 100). — 
Eutectic points of alloys furnish a more satisfactory means for the 
determination of temperature than’ the meltiug points of pure 
metals. In general, the eutectic point is not dependent to the 
same extent on the purity of the substance, and the alloys afford 
a more numerous series of fixed points on the scale. 

The cooling curves of a number of alloys have been examined, 
and twelve of these found to give satisfactory eutectic tempera- 
tures ranging from 69*5^ to 194*0^. The approximate composition 
of these low-melting eutectic alloys is recorded in the paper. [See 
J. Soc.'Chem. hid., 1918, March.] H. M. D. 

Solubility of Sodium Sulphate as a means of Determining 
Temperatures. TheoporeW. Prichards and YictorYngve (J. 
Am-er. Chmn. Soc., 1918, 40, 164 — 174 ). — The solubility of a sub- 
stance with a large temperature coefficient may be used for the 
accurate measurement of temperatures. Between 15^ and 25^, the 
solubility of sodium sulphate varies rapidly with the temperature^ 
and since it may easily be obtained in a pure condition and readily 
gives a saturated solution, it has been examined with a view to its 
application in the measurement of temperature. 

Measurements of the solubility were made at accurately deter- 
mined temperatures in the neighbourhood of 15^, 17’5°, 20^, and 
25^, The results are represented very closely by the equation 
log ,9 = 0*659970 -f0''02963889^4'0'0000688925i!52j in which s is the 
solubility expressed as the number of grams of sodium sulphate 
per 100 grams of water. 

It is claimed that the solubility method descril)ed will permit 
of the determination of temperatures to within O'OP, and may be 
used for the standardisation of thermometers. TL M. D, 

- Tbe Transition Temperatures of Strontium Chloride and 
; Strontium Bromide as Fixed Points in Thermometry. 
T'heopore W. Btchards and Yiotor Yngve (J. Amer. Ghem.. 
Soc., 1918, '40, 89 — 96). — The transition temperatures have been 
determined by methods described in previous papers (compare, A., 
'A914^ il, 244)., ' , , , 

' , The : purification of strontium chloride canPe effected, by re- 



GEB'IRAL AHD PHYSICAL CHBMISTKY. 


ii. 59 


rry^^Kdllisiiig above and afterwards below the transition tempera.- 
iure. It is found that barium can be readily removed by 
recrystaliising below the transition temperature (61®) ^ so as to 
obtain the hexahydrate. The calcium cannot be removed in this 
way^ but recrystallisation above the transition temperature yields 
the dihydrate, from which the calcium is rapidly eliminated. 

In a similar way, strontium nitrate may be purified by crystal- 
lising out under conditions which yield the anhydrous salt, whereby 
the calcium is removed. The barium may then be removed sub- 
sequently by recrystaliising the hexahydrated chloride prepared 
from the partially purified nitrate. 

The temperature at which the hexahydrate of strontium chloride 
is transformed into the dihydrate has been found to be 61 '341® at 
atmospheric pressure on the hydrogen scale. 

Preliminary experiments show that hexahydrated strontium 
bromide is similaidy transformed into the dihydrate at about 88’ 62®. 
[See e7. Soc, Chem. hid., 1918, 109a.] H. M. D. 

Theory .of Specific Heats. Walthee Jankowsky {ZeiiHch. 
Elektrochevi.j 1917, 23, 368 — 371). — A theoretical paper in which, 
on the basis of the older kinetic theory, it is shown that without 
making an assumption of an equal partition of energy it is possible 
to derive a formula for the specific heat of gases and vapours. This 
rorniiila has the form c — + i) / m . n .i, in which c is the true 

specific heat, that is, the heat at constant, volume, the mean 
energy change, expressed in calories, of a molecule when the 
temperature is raised 1®, i is the ratio of the change of molecular 
energy to that of the sum of the atomic energies, i = and 

n is the number of atoms in the molecule. This formula is tested 
on a large number of gases and vapours, and is found to give good 
agreement. The dependence of the specific heat on temperature is 
shown to be due to changes in the value of i. This is a direct con- 
tradiction of the theory of equal energy partition. This formula 
gives a simple theoretical basis to the Law of Dulong-Petit and 
Joule, and explains quantitatively the divergencies, and also shows 
that a strict following of the law is impossible. A further formula 
is deduced for the calculation of the ratio of the specific heat at 
constant pressure to that at constant volume. This has the forms 
A 1 -f 2(7/ , and ^===1/1 — 2(7/ in w-hich (7 == 2*98, k^Cpj 
and m is the molecular weight. J. P. S- 

Calcidation of Gas Equilibria, ■>¥.!). Teeadwelii {Zeitsck 
EkMrochem., 1917, 23, 270 — 272).~A mathematical paper, in 
which by a series of approximations the author shows that the value 
of a, the chemical constant, which is expressed by Planck as 
a^E logep — G^p logcT + fo/ thermodynamic gi^omnds W 
proved to ' have the value a — ' 
equations p is the vapour pressure,' C^p the specific heat at constant' 
pressure of the vapour,'. To"' the ■ beat .of 'vaporfsationb at absolute 
ssero, and 'C7p th6 'apecifi.c 'heat ,of. the .'.liquid phase, P. S. , 
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Specific Heat of Liquid Ammonia, Nathan S. Osbohnk 
n,iicl Mihton S. Van Ddsen (,/. Ami ^ r . Ohem . 1918, 40, 

1 — 13). •■-“Measurements of the specilic heat of liquid amiiiorua have, 
been made according to two independent methods. In one 'of 
these, the change in temperature jmoduced by a measured quantity 
of heat under saturation conditions was determined, whilst in the 
other the calorimeter was kept full of liquid at constant pressure 
greater than the saturation pressure, the change in tempe'ratui'e 
produced by the added heat energy being corrected for the heat 
content of the expelled liquid. 

The interval of temperature covered by the measurements ranges 
from —45^ to 45°, and over this range the specidc heat increa,ses 
from 1*058 at -45° to 1*173 at 45°. The dependence of the- speciiic 
heat on the temperature is represented by the empirical equation 
c “ .-O* 74:98 - 0'000136i9 ~|- 4*0203/ \/ 133 — in which c is expres.scd 
in tei'ins of the 20° calorie and 0 is the iemperature. 1:1. M. B. 

Latent Heat of Vaporisation of Ammonia. 'Nathan H. 
Osborne and Milton S. Van Dusen (/. Amer. Ghem, Sor., 1918, 
40, 14 — 25), — The calorimeter used in the determination of the 
specific heat of liquid ammonia (compare preceding abstract) was 
modified so as to render it suitable for the measurement of the . 
heat of vaporisation. A known quantity of heat, developed and^ 
measured electrically, is employed to vaporise a portion of the 
liquid ammonia contained in the calorimeter, the ammonia vapour 
being withdrawn at measured temperature and pressure and its 
arnox.int estimated. Corrections due to thermal leakage were 
reduced to a minimum by special methods of manipulation. 

The results obtained show that the latent heat of vaporisation 
decreases from 333*0 cal. at —42° to 252*6 cal. at 49°. The 
variation of the latent heat with the temperature may be expressed 
by the empirical equation Z — 32*968.^/133 —0*5895(133 — 6^), in 
which B represents the actual temp'Orature and 133 represents the 
critical temperature. 

From the latent heat of vaporisation and the specific heat of tlie 
liquid under the pressixre of its saturated vapour, the authors 
have calculated the specific heat of saturated ammonia vapour. 
Expressed in joules per gram per degree, this varies in a con- 
tinuous manner from —4*42 at —45° to —3*36 at 45°. To reduce 
these numbers to 20° calories, they must he divided by 4*163. 

H. M. D. 

The Vapour Pressure of Liquid Ammonia 'up to the 
Critical Temperature. ■ II. Eredbeicic G. Keyes and R. B. 
BeoWnleb. (J. A7ner, Ghem. Soc,^ 1918, 40, 25 — 45). — The vapour, 
pressures of liquid ammonia have been measured between 0° and 
the critical temperature by a method involving the use' of a piston 
gauge. The dep'enden,ce of the vapour pressure on the tempera- 
ture may be expressed by the equation log^^— -1969*65/T+ 

; 1619785 - 0*0423858^4-' 5*4131 x 10-Sf2-3*2715'X lO^m ' This 
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equation holds satisfactorily for vapour pressures down to the 
freezing point ( — 77^). The boiling point was found to be 
™~33-20±0-05'^. ' H. M. 1). 

Formula gwing the Saturated Vapour Pressure of a 
Monatomic Liq:uid. E. Aiuks (Gompt. rend., 1918, 166^ 193—197). 
— The author deduces the formulae 11 — r'if jx and 




1 + 


fl -tHO-84-t) 
2r2+l-20 
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where r is the reduced temperature and 11 is the reduced pressure 
of the saturated vapour, and shows that the calculated results 
agree with the observed results in the cases of krypton, xenon, and 
argon. • W. G. 


Vapour Pressures of Liquid Metals. Joel H. Hildebrand 
(J. Amer. Ghem. Soc., 1918, 40, 45 — 49). — It has been shown 
previously (A., 1915, ii, 416) that the heat of vaporisation divided 
by the absolute vaporisation temperature is the same for all normal 
liquids provided that comparison is made at temperatures for which 
the concentrations of the saturated vapours have the same value. 
On the basis of this relation, it is possible to superimpose the 
vapour-pressure curve for one substance on that of another by 
means of a single constant, a, which expresses the ratio of the 
absolute temperatures referred to above. 

By taking mercury as the standard liquid, for which the vapour 
pressure may be represented by the equation log 3140 / T + 7*85, 
it is shown that the vapour pressures of a number of other liquid 
metals may be expressed by the equation log — 3140a/. 7^ + 
7*85 4- log a, in which a varies from 1*74 for cadmium to 4*90 for 
iron. 

By means of the tabulated values of a for the different metals, 
it is possible to calculate the -vapour pressure at any temperature 
and also the heat of vaporisation. ' H. M. 13. 


Apparatus for the Betermimatioxi of Boiling Points, 
Alfred Edward's (J. Soe, Gheni. Ind., 1918, 37, 38 t). — A simple 
iorm of boiling-point apparatus is described which provides for 
the complete immersion of the thermometer stem in the heated 
vapour. The still-head is traversed by a somewhat narrower mner 
tube with a hole near the top, through which the vapour from the 
boiling liquid escapes into the outer tube, passing therefrom to a 
condenser tube which is sealed into the still-head at its lower end . 
The condensed liquid tends to seal the space between the inner and 
outer tubes in its lower portion, and thereby to secure a regular 
stream of vapour through the inner tube in which the thermo- 
meter is supported; H. M. D. 

TlieHeat of. Formation of Liquid Water ^ from its, Ions* 
J. A. Mullkr (Bull. Soc. ehim., 1918, [iv], ,23, 8 — 13).-— ^Using 
the method previously , described (ccnhpar© 'A., 1913, 115), the 
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author lias deteriniiied the heats of reaetioii of siilpliuric and 
liydrocMoric acids with potassium hydroxide in aqueous solution 
at' infinite dilution, and from his results has calculated the heat 
of formation of water from its ions. The values obtained were, 
with sulphuric acid 13,966 cal., and with hydrochloric acid 
14,003 cal. W. a. 

Tliermocliemical Studies. The Heat of Combustion of 
the Paraffins* Daniel La<jerlof (/. p\ Ghem., 1917, [ii], 96^ 
123—124. Compare A., 1905, ii, 76). — The heat of combustion 
of //-octane observed by direct measurement (Richards and Jesse, 
A., 1910, ii, 269) agrees closely with the value calculated with the 
aid of the author’s hypothesis (loc. cit.), which thereby receives 
confirmation. ' D. F. T. 

The Heat of Ionisation, in Aqueous Solution, of Crystalline 
Barium Sulphate and the Solubility of this Salt in Water* 
J. A. Muller (BtdL Soc, eJdm., 1918, [iv|, 23,' 13— 16).— Prom 
measurements of the heats of reaction of barium chloride and 
sulphuric acid at increasing dilutions, and determining the limits 
towards which these tend at three temperatures, the following 
e'Xpression is found for the value of q, the heat of combination of 
the ions Ba and SO4, g = 105502’32-696-857f + l'2118T^ f being 
the absolute temperature. The heat of ionisation of crystalline 
barium sulphate in aqueous solution is the inverse of this. From 
this it is possible to calculate the ratio of the solubilities of barium 
sulphate at different temperatures, and the results agree with those 
of vanT Hoff. [Bee also/. Soc. Ghem. Ind,^ 1918, March.] 

W. G. 

Adsorption Compounds and . Adsorption. II. Replace- 
ment from the Surface. L. Bebcziller and St. Hf/denvi 
{Biochem, ZteAisch.^ 1917, 84, . 118 — 136). — Stalagmometric 

measurements of the effect of addition of alcohols to solutions of 
various crystalloid and colloid substances. S. B. B. 

Utilisation of the Adsorptive Power of Fuller ’'s Earth 
for Chemical Separations. Atherton Seidell {/. Amar, Chem. 
Soe.f 1918, 40, 312 — 328). — ^A comparison has been made of the 
adsorptive capacities of thirty-six samples of fuller’s earth and 
other similar clays by experiments on the adsorption of quinine 
bisulphate and methylene-blue. The adsorptive power of a given 
quantity of a particular sample ■ increases with the concentration 
of the unadsorbed substance in the aqueous solution and also with 
the time of contact, although the rate of adsorption gradually 
diminishes. 

The method of , measurement ' consisted in mixing 1 gram of the 
fuller’s earth sample with 10 c.c, of water and adding to' the mix- 
ture mea.^red volumes of 1%. quinine bisulphate or 0'5% ' methylene- 
-'blu© solution; ' The tubes containing the "mixtures wereehaken 'for; 
half .an hour, and, the solutions then examined' for "the adsorbed 
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substances. From a series of suck tests it was possible to obtain 
comparative iiumbers for tke adsorption powers of tke samples. 

In tke case of botk tke quinine salt and tke inetkyleiie~blue, tke 
free base only is adsorbed. When botk are present in tke solution 
in equal amounts, tkey are adsorbed to very nearly the same extent. 
If tke fuller's earth is first shaken with methylene-klue and then 
with quinine bisulphate, a small amount of the latter is adsorbed 
and only a .trace of the former liberated. If the order is reversed, 
a miicli larger proportion of methylene-blue is adsorbed and a con- 
siderable amount of the quinine salt is displaced. 

The experiments show, further, the influence of dilution, of tke 
acidity of tke solution, and of the presence of ethyl alcohol and 
sucrose. [See also /. Soe. Gliem, Ind., 1918, Marck„] 

H. M. B. 

Preparation of Unif orm Collodion Membranes for Dialysis « 
Chester J. Farmer (/. Biol, Chem.^ 1917, 32, 447 — 453. Com- 
pare Brown, A., 1917, ii, 362). — Tke membrane is prepared by 
filling- a glass tube with collodion solution, inverting, and allowing 
to drain for one minute. Tke tube is then dried in a current of 
air for one minute and afterwards filled with cold water. After 
a few minutes, the thin membrane can be removed from tke walls 
of the glass tube with the aid of a pair of forceps. Convenient 
apparatus for performing these operations is described in detail 
ill tke original paper. TL W. B. 

The Colloidal Membrane : its Properties and its Function 
in tbe Osmotic System. Frank Tinker (Traws*. Faraday Soc.^ 
1917, 37, 133” — 140). — Although it is probable that tke average 
kinetic energy of a molecule in the liquid state is tke same as in 
the state of vapour, this must not be taken to imply that the 
average pressure of a solute molecule has the same value in the 
two states. In the solution, a large proportion of tke volume is 
occupied by tke solvent molecules, with the result that tke free 
space is greatly reduced, and tke pressure which the solute mole- 
cules would exert on an imaginary •flame is. consequently muck 
greater tkan tke corresponding gas pressure. 

Tke internal bombardment pressure of tke solute must therefore 
not be confused with tke osmotic pressure, which, in tke author's 
opinion, is an external mechanical pressure. Tke supposed analogy 
between osmotic and gas pressure is also considered to have no real 
foundation, in that this analogy fails to account for tke funda- 
mental phenomena of diffusion. The mechanism involved in an 
osmotic system is said to be quite different from that which pro- 
duces gas pressure, there being no pressure on the membrane unless 
the solution is compressed. This pressure is then exerted by the 
solution as a whole and not by the individual molecules, whether 
of solute or solvent. 

Tke similarity between^ a^'dilute solution, and a' gas 'is duO' to the; 
fact that both experience no nhang'e in interna! energy 'when ''the 
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voliiiiic) is varied. Equality in this respect does iiO'tj however^ afford 
any proof that the meclianism involved in gas and osmotic pressiiro 
is of the same nature. 

Reference is made to the imporia.iioe of the study of tlie proper- 
ties of the memhraiie;, and a brief account is given of the author's 
work on this subject, H. M, B, 

Kinetic Theory of Osmotic Pressure, Alfukd '\\\ 

(2Vam. Farada-'i/ Foe., 1917, 13 , 123 — -132). — The cause of osmotic 
pressure is discussed, and it is pointed out that the kinetic theory 
is the only theory yet advanced which reproduces directly the 
values for the osmotic pressure which 'have been actually obtained 
in experiments with dilute solutions. The arguments against the 
kinetic theory, which rest largely on the dissimilarity of the con- 
ditions in liquids and gases, have been greatly weakened as the 
result of observations on the Brownian motion. These observations 
afford the experimental basis for a kinetic theory of liquids, accord- 
ing to which solute and solvent molecules are in a state of rapid 
movement. The osmotic pressure represents the dynamical effect 
of this thermal motion of the solute molecules, and in order to 
obtain a mental picture of the effect of the presence of the solute, 
it may be supposed that the molecular bombardment of the mole- 
cules of the solute on the boundary surface tends to enlarge the 
boundaries, and thereby to relieve the total pressure on the solvent. 
In other words, the kinetic pressure resulting from, the thermal 
agitation of the solute molecules acts outwardly and diminishes the 
Laplacian pressure by an equivalent amount. 

it is shown that the data for the osmotic pressures of sucrose 
solutions at 20^ can be represented satisfactorily by the equation 
P('?; — = in which 5 is a constant which is greater than the 

volume of the sucrose. On the assumption that this is due to the 
hydration of the sucrose molecules, it is foinid that about 5‘3 mole- 
, cules of water are associated with a molecule of sucrose. 

If this equation is applied to the whole of Morse’s results and 
hydration values ' calculated for different coiiceiitratioiis and 
temperatures, the numbers are not quite regular, l3ut show clearly 
•that hydration diminishes with increasing concentration. 
values for dilute solutions are surprisingly high, but are considered 
to be quit© plausible, and it is suggested that the variation in 
solubility with the temperature may be due to changes in i.he 
degree of hydration . 

' According to the equation connecting osmotic pressure with the 
latent heat of' dilution of the solution, the latter quantity depends 
on the variation of P[T with the temperature T. If these varia- 
tions, derived frO'm Morses values at 10° and 30°, are compared 
with' those calculated from measnreme'Uts of the ' heat of dilution 
at 20°, the degree of correspondence is found to be quite- satis- 
iactory. ■ ' H. M. D. 

: ; ' 'Osmotic Pressure in Relation to the Constitutiom of 
: Water and the, Hydration of the Solute, W. R. Boitsfifab 
Fmadmj Hoc., 1917, 13 , 141—155).* — The author^s pre-vious 
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work on the properties of solutions is considered with reference t.o 
the kinetic inter pretation of osmotic pressure. This interpretation 
rejects the idea that the molecules of the solute are directly 
responsible for the osmotic pressure, and a modified gas theory is 
put forward which involves the assumption that water is a mix- 
ture of three kinds of molecules, vapour, liquid, and ice molecules, 
represented by HoO, (H20)o, and (HoO)^ respectively, and attributes 
the osmotic pressure to the thermal agitation of the vapour mole- 
cules, The validity of the ideal gas equation for dilute solutions 
is supposed to indicate that these hydrol iiioleciiles comport them- 
selves tow-ards changes of pressure and temperature in the same 
way as the molecules of a gas. 

The addition of a solute to water is said to be accompanied by 
a reduction in the proportion of both the vapour and ice molecules 
ill the equilibrium mixture, resulting in a diminution of the vapour 
pressure and a lowering of the freezing point. Reduction of the 
molecular interspace by external pressure raises the vapour 
pressure, and the osmotic pressure is defined as the liquid pressure 
under which the external vapour pressure of a solution is equal to 
the internal vapour pressure of the pure solvent. 

The relations between the osmotic pressure, the lowering of the 
vapour pressure, and the freezing point are discussed in reference 
to the above theory, and it is claimed that the various osmotic 
data are brought into line with other properties by the assuraptiou 
that the active hydrol molecules enter into combination with the 
solute molecules. It is said that different properties lead to the 
same value for the degree of hydration of the solute. H. M. B. 

Solubility and Internal Pressure. Joel H. Hildebjund 
(J. Amer. Ghem, Soc., 1918, 40, 198). — Corrections to a previous 
paper (this vol., ii, 36). H, M, B. 

Changes in ¥oIume during Solution. III. Grkuorv Paul 
Baxter (/. Aimer. Gliem, Soc., 1918, 40, 192— 193).— If AB, AJB^, 
AB^, and A^B represent the four salts formed by the ions /I., B, 
.1/, and then the apparent volume in solution of one of these may 
be obtained if the apparent volumes in solution of the three others 
are known. The calculation depends on the fact that the sum of 
the apparent volumes of AB and A^B^ is equal’ to the suin' of the 
apparent volumes of AB^ and A^B. 

The apparent volume of dissolved calcium ' carbonate obtained 
in this way from the apparent* volumes of calcium chloride, sodium 
carbonate, and sodium chloride is 3*0 c.c. Since the molecular 
volume of solid calcium carbonate is 36*9 c.c., the change in volume 
on dissolution is 3*0 — 36*9— —33*9 c.c. per mol. The contraction 
is thus more than 90% of the volume of the solid salt. H. M. B. 

The Structure in Steps in certain Anisotropic Liquids. 
F. Grandjean {Compt. 1918, 166, 166 — 167).— This struc- 

ture, already found in ethyl azoxybenzoate and ciimamate (com- 
pare Bull. Sqc. frang. Min., 39, 167), has been formd also In the 
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oleates and the positive phase of cholesteryl decoate. It is described 
ill detail. This structure in steps, and particularly th© existence 
of steps of extremely slight thickness, separated from steps infinitely 
near by abrupt lateral surfaces, reveals a discoiitimious property 
of th© liquid, which is not observed in the group of azoxypheiietole. 

W. 

Precipitation of Colloidal Gold and Platinum on Metallic 
Surfaces « Ellwood B. Speak and Kenneth D. Kahn (J. Amer, 
Chem. Soe., 1918, 40, 181 — 184), — The precipitation of colloidal 
gold and platiiiuni solutions when brought into contact with polished 
plates of zinc, steel, nickel, lead, tin, copper, or platinum has 
been examined, with results which indicate that the rate of coagu- 
lation increases with the electro-positive character of the metal. 
The effect also depends on the nature of the metal surface, in that 
the rate of coagulation for a given metal decreases if the surface 
is roughened or if the metal is employed in a finely divided 
condition. 

It is suggested that ions of the active metal are formed, and that 
these are adsorbed by the colloidal particles, thereby neutralising 
their negative charge. In support of this view, it has been found 
that copper does not bring about coagulation if the colloidal gold 
or platinum solution is freed from air by the passage of a current 
of purified hydrogen. [See J, Soe. Ghcm. hid., 1918, March.] 

H. M. D. 

Laws of Chemical Equilibrium. Ekskine I). WirmuMsoN 
and George W. Morey (J. Amer. Chein. Soc., 1918, 40, 49 — 59). 
— A theoretical paper in which the authors derive general equa- 
tions for the equilibrium in heterogeneous chemical systems by 
methods which are essentially based on the work of Gibbs. Special 
forms of equations applicable to systems of simple type are 
specifically referred to. H. M. I). 

Pressure-Temperature Curves in Univariant Systems. 
George W. Morey and Erskine D. Williamson (/. Amer. Uhem. 
Soc», 1918, 40, 59-~84, Compare preceding abstract) .--The 
'pressure-temperature curves for univariant systems are discussed 
in reference to Gibbses equations. The conditions under which 
different pressure-temperature cuiwes become coincident are ex- 
amined, and a method is developed by which the order of succession 
of the pressure-temperature curves intersecting at an invariant 
point can b© determined. The applicability of the method is 
shown by reference to the five curves which melt in the quintuple 
points characteristic of the ternary system H^O-KgSiO^-SiO^. 

H. MfD. 

Univariaut Equilibria in the Ternary System-Water, 
/Sodium' Sulphate, ' Ammonium .Sulphate.' G. Matigncn 
&nd 'Mms-R '(Com fL rend. ^ 1917 , 166 ,' 787— 789).— The ©xperi- 
/mental 'data, recorded show the composition of’ solutions which are 
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in equilibrium with two solid substances. The two sulphates 
combine to form the double sulphate NaNH 4 S 04 , 2 Il 20 , and 
numbers are given for solutions saturated with respect to the double 
salt and Glauber’s salt between — 13^ and 25*5°, double salt and 
anhydrous sodium sulphate between 29° and 58°, double salt and 
ammonium sulphate between —19° and 58°, and with respect to 
anhydrous sodium sulphate and ammonium sulphate between 
62'5° and 109° 

A solution saturated with sodium sulphate boils at 102° ami 
contains 2*10 mols^. per 1000 grams of solution. Similarly, the 
b. p. of saturated animonium sulphate solution is 108*9°, and it 
contains 3*922 mols. per 1000 grams, whilst a solution saturated 
with respect to the two sulphates boils at 111° and contains 1*125 
mols, Na 2 S 04 and 3*175 mols. (NH 4 ) 2 S 04 per 1000 grams of solution. 
[See, further, /. Soc, Ghein, Iffd., 1918, 29a.] H. M. D. 

HeterogeneoiiB Equilibria between Aqueous and Metallic 
Solutions. ' G. McP. Smite and S. A. Braley {/. Amer. Chem, Soc., 
1918, 40, 197). — A correction of results recorded in a previous 
paper (A., 1917, ii, 455).— The error necessitates a further in- 
vestigation of the ionisation relations in mixtures of sodium and 
strontium chlorides. H, M. D. 

In^ariaiit Equilibria in the Ternary System : Water- 
Sodium Sulphate-Ammonium Sulphate, C. Matignon and 
F, Meyee (Cornpt. rend., 1918, 166, 115 — 119). — A study of the 
equilibrium of the solution in the presence of the various com- 
binations of three solid phases, the cooling curves being plotted. 
In a trilinear diagram, with co-ordinates giving respectively the 
temperature, the concentration of anhydrous sodium sulphate, and 
the concentration of ammonium sulphate, are shown the surfaces 
corresponding with the states of equilibrium of the solution with 
respect to one solid phase. [See also J. Soc. Ghem. Ind., 1918, 
March.] ' W. G. 

Effect of Hydrogen Chloride on the Nitrogen-Hydrogen 
Equilibrium. B. B, Ludlam {Trmis. Faraday Soc., 1917, 13, 
43~52).— The observations made by Beville suggest that the 
stability of ammonia at high temperatures is increased very con- 
siderably by the presence of hydrogen chloride and load to the 
supposition that the equilibrium between nitrogen, hydrogen, and 
ammonia will be displaced in favour of the ammonia if hydrogen 
chloride is added to the mixture. 

Experiments, in which a mixture containing equivalent quanti- 
ties of nitrogen, hydrogen, and hydrogen chloride was subjected to 
the action of an electrically heated platinum wire or carbon rod 
stretched along the axis of a water-cooled tube afforded no evidence 
in support of the above hypothesis. The soaking of the carbori 
rod in solutions of sodium, calcium, or magneBium chloride made' 
no difference to the result* 

'' Other experiments, in which' a 'mixture of nitrogen And, 'hydrogen 
was passed slowly ’through 'a 'quartz tube containing /.sugar^' charcoal; 
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at- about 800^ gave results which seemed to show that the aiiiniojiia 
formed was increased when hydrogen chloride was added in tlie 
inirogeii-hydrogeii mixture; although the effect was much smaller 
til ail that calculated from the mass action equation. 

On the assumption that the smallness of the effect was due i.o 
tlie slowness of the reaction, attempts were then made to- approach 
the equilibrium condition by starting with ammonium chloride. 
'Weighed quantities of this were accordingly heated in an evacuated 
quartz tube in presence of gold, silver, copper, and iron, with results 
which seemed to show that ammonium chloride is not nearly so 
stable at high temperatures as Devilie's observations would suggest. 

The evidence afforded by these experiments pointed to iron as 
llie moat active catalyst, and further observations were therefore 
made in which nitrogen, hydrogen, and hydrogen chloride were 
passed through a layer of iron asbestos heated at about 450'^. 
Even at this low. temperature, ferrous chloride is formed and 
sublimes, and the volatility of this substance would evidently he 
a serious obstacle to the use of iron in practice, even if the catalytic 
activity of the metal were very considerable. H. M. I). 

Equilibrium Bata on tbe Polybromides and Polyiodides 
of Potassium, G. A. Linhart (J. Amer. Cheni. Sog., 1918, 40, 
158 — 163). — On the assumption that KlBig and KBiv, are present in 
aqueous solutions which contain potassium bromide and bromine, 
the constitution of the solution is determined by the equations 
[BiV]/[Br^J[Bro] = A:^ and [Br 5 ]/[Br 3 ][Bro] = K^ By reference 
to Worley’s data for 26*5°, it is shown that remains very nearly 
constant— 15*9 if it is assumed that = At 0^ — 19*6 and 

ir^^ = 2*08, and at 32'6^ A^ = 15'5 and 

From the values of the constants at the two lower temperatures, 
the author calculates the heat of the reactions Br 2 (aq) 
Br;/ — 1290 cal. and Br/ + Br, 3 (aq) —Brr/ -3390 cal. 

When the value- ./t^^ = l*2 for 26*5^ is applied to solutious which 
are saturated with bromine, the calculated value of is appreci- 
a])ly higher than that indicated above, and it is suggested that 
tliis may be due to the formation of KBr^. 

Measurements of the ratio of distribution of iodine between 
carbon tetrachloride and water at 25^ show that the ratio of tln^. 
concentrations, expressed in mols. per 1000 grams of solvent, is 
constant 6 7' 7. 

The constitution of iodine-potassium iodide solutions is also dis- 
cussed briefly . H. M. D. 

Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. X. Equilibria in Binary 
Solutions of p-Toluidine and Carbamide respectively with 
Nitro-derivatives of Benzene. Robert KmuAm and Bruno 
Pbtritsghek (Monatsh., 1917, 38, 385—404. Compare A., 1905, 
ii, 307.;- 1906, ii, 268; 1912, ii, 1151). — The binary systems 
^fHoluidine with the /three dinitrobenzenes, 2 : 4-dinitrotQluene and 
the three- nitrophenols respectively,, and carbamide with. ' the three 
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<niiilro1>eiiZ'eiies and *J : 4-diiiit.i‘otolue.ne respf^.ntively, liave been 
iii'VBstigated by means of tirne-cooling ourves. It is sbowii in tlie 
case of 7>toliiidine wiili the ihi’ee diiiitrobenzenes and with 
2 : 4-*diiiiti‘otoliieiie gives iio compounds, but only simple eutectics; 
with m- and '/enitroplieiiols, a compound is formed in each case. 
With wi-iiitrophenoi and ;?>-toluidine, the coiiipoiiiid produced 
consists of one molecule of each constituent, whilst with iJ-nitro- 
phenol, the compound consists of two molecules of p-iiitrophenol 
to one molecule of p-toluidine. In the case of o-nitroplieiiol and 
p^toluidine, no compounds are formed, but simply a eutectic. 
Carbamide does not form any compounds in any of the mixtures 
examined, and in all cases there are large gaps in the mixture 
series. As a result of the experiments, the authors state that tlic^ 
tendency to compound fmunation with the diiiitrobenzenes is deter- 
mined by the residual affinity of the benzene nucleus and not by 
the affinity of the amino-group, whereas in the case of the iiitro- 
phenols the amino-group is the determining factor. J. P. S. 

lafltxence of Substitution in tbe Components on the 
Equilibrium in Binary Solutions. XI. Binary Solution 
Equilibria between Phenol and the Three Isomeric Nitro- 
phenols respectively with the Three Isomeric Phenylene 
Diamines. Robert Kremann and Bruno Petritschek {MonaUh., 
1917, 38, 405 — 444. Compare preceding abstract). — By means of 
cooling curves, the authors have investigated the twelve possible 
binary systems formed between phenol and the three nitrophenols 
on the one hand and the three phenylenediaroines on the other. 
The system phenol-p-phenylenediamine gives rise to the compound 
consisting of one molecule of diamine to two molecules of phenol. 
This compound forms a eutectic with phenol at 40^ and with 
y>-phenylenediamine at 94®. The system pheiiol-m-phenylene- 
diamine gives rise to a compound made up of three molecules of 
phenol and two molecules of the diamine; this compound forms a 
eutectic with phenol at 24® and with diamine at 41®, and has 
m. p. 52*6®. In the case of the system phenol-o-phenylenediamine, 
two compounds appear; these consist respectively of four molecules 
of phenol and one molecule of the diamine, and one molecule of 
each component. The eutectics in the case of the first compound 
lie at 28® with phenol and 29® with the second compound. The 
system yy-nitrophenol-o-phenylenediamine forms a single compound 
composed of two molecules of nitrophenol and one molecule of the 
diamine (m. p. 87*9®). This compound with nitrophenol has a 
eutectic at 85*5® and with diamine at 78®. A compound of similar 
composition is formed in the system yMiitrophenol-m-phenylene- 
diamine; this melts at 119*9®, and its eutectics lie at 102® with 
nitrophenol and 52*4® with the diamine. In the system j3**nitr0" 
phenol-p^phenylenediamine, two compounds are found; these have 
compositions : (a) four molecudes of nitrophenol to one moleetile 
of the diamine, and (5) on© molecule of nitrophenol to one pole- 
cill© of the diamine respectively. " ,The eutectics lie at T0'9*;5®)'fbr 
p-nitrophenol and compound’ n, 117*5®' for compound and 
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|jouiid a,ud for ibe coiupound 6 and ilie diamine. Tbe 

systems o-iiitroplienol and the three plieiiyleiiediamines do not give 
rise to compounds; the eutectics in these cases lie at 42*5*^ for 
/^phenylenediamine, 33*5° for m-phenylenediamiiie, and 3S’8^^ for 
o-phenylenediamine . The system m-nitropheiiol-?w~pheiiyiene- 
diamine gives rise to two compounds, composed of two molecules 
of nitropheiiol and one molecule of the diamine, and one molecule 
of nitropheiiol and one molecule of the diamine respectively. . In 
the system w-nitrophenol~o-phenylenediamine, two compounds are- 
found; these are two molecules of nitrophenoi with one molecule 
of o-phenylenediamine and an equimolecular compouiid. Similar 
relationships are found in the system m'-nitrophenol-p-phenylene- 
diamiiie. X P. S. 

A Complete Review of Solutions of Oceanic Salts. III« 
Ebnst Janecke (Zeitsch. anorg. Ghem,, 1918, 102, 41 — 65. 
Compare A., 1917, ii, 527). — In the previous paper, a graphic 
representation was devised for the doubled ternary system 
(Na 2 ;,K 2 ,Mg)(Clo,S 04 ) in presence of sodium chloride as a constant 
solid phase. The diagram took the form of a triangle for any 
particular temperature, the corners of the triangle corresponding 
with the three salts MgCU, 2KC1, NagSO^j. The temperature co- 
ordinate being perpendicular to the plane of the triangle, the com- 
plete diagram took the form of a three-sided prism. Although 
sodium chloride is always present as a solid phase, the quantity 
iji solution or the quantity of water corresponding with saturation 
with salt at different temperatures has been hitherto neglected. In , 
the present paper this new factor is taken into account. At first 
the new variable is considered in connexion with the simple salts 
represented by the corners of the triangle, and later with respect 
to the systems associated with) the sides. Eor an interpretation 
of the numerous diagrams given the originaT paper must be referred 
to. [See, further, J. Soe, Ohem, Ind.^ 1918, March,] 

‘ E. H. K. 

Chemical Kinetics* U. Peatolongo (Attl It, Acccul Lineei^ 
1917, [v], 26, ii, 182—190). — The author bases on Marcelin’s work 
(Contribution a Tetude de la cinetique physico-chimique, Thesis. 
Paris, 1914) the essentials of a new thermodynamics of irreversi])le 
phenomena. ' T. II, P, 

Effect of Temperature and of Pressure on the Limits 
of Inflammability of Mixtures of Methane and Air. Waltbe 
Mason and Richakd Yeenon Wheeleb (T., 1918, 113, 45—57).— 
Theoretical considerations indicate that the effect of increasing the 
initial temperature of mixtures of inflammable gases with air 
should be to widen the difference in the composition of the mix- 
tures which correspond with the upper and lower^ limits of inflam- 
mability. 

Experiments, made with mixtures of methane and: air show, that 
hhe, percentage of 'methane, corresponding with the Idwer limit, 
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<i-ecreasei^ from 6*00% ot‘ iuetiiane, when the initial temperature 
of the mixture is 20 '^, to 3*25% for an initial temperature of 700 ^. 
In the case of the higher limit mixture, the percentage of methane 
increases slowly with the initial temperature of the mixture up to 
about 600 ° j after which there is a considerable augmentation of 
the rate of increase of the methane content. It is suggested that 
this is probably due to the disturbing influence of surface com- 
bustion of the methane during the interval which elapses between 
the introduction of the gas mixture into the heated explosion 
vessel and the passing of the igniting spark. In general, the results 
obtained for the influence of the initial temperature on the limits 
of inflammability agree closely with those ol^tained by Taffanel 
(Gampt, rend,^ 1913, 167, 593). 

Experiments made to determine the influence of pressure on 
the composition of the limit mixtures show that the percentage of 
methane increases with pressure for both the lower and upper 
mixtures. This result is in agreement with previous observations 
made by Torres and Plenz (J. Gasbeleticht., 1914, 57, 990, 1001, 
1016, 1025), The smaller effect obtained by these authors in the 
case of the upper limit mixtures is presumed to be due to the 
circumstance that they did not make use of a sufficiently powerful 
source of ignition in order to obtain strictly comparable results. 

The lowest pressure at which self-propagation of flame occurs 
in mixtures of methane and air was found to be 120 mm. when the 
initial temperature was atmospheric. In vsimilar experiments, 
Burrell and Bobertson (U.S. Bureau of Mines, Technical Paper 
No. 121, 1916) obtained a limiting pressure of 300 mm. The differ- 
ence between the two results is explicable on the asiimption that 
the igniting source employed by these authors was not sufficiently 
powerful. In these circumstances, their results give merely the 
limiting pressure for ignition by a spark discharge of particular 
intensity. 

The mixtures which correspond with the lowest limiting pres- 
sures contain between 8*75 and 9*40% of methane, these numbers 
being derived from observations in which the initial temperatures 
were 20°, 250°, and 500°. H. M. B, 

The Saponification of Fats. II. J. P. Treub (Proc, K. Ahad. 
Wetemch. Amsterdam, 1918, 20, 343 — 357. Compare A., 1917, 
ii, 628).— Prom a mathematical discussion of the ideal case in 
which the saponification of a triglyceride takes place in solution, 
the ester groups being equivalent and no complications axusing, it 
is shown that the relative concentration of free glycerol at any 
moment is equal to the third power of the relative concentration 
of the free fatty acid, in the case of stagewise saponiflcation, that 
is, passage through the dh and mono-glycerides. The same holds 
good for the ideal case of esterification. The experimental results 
obtained when trilaurin is saponified with strong sulphuric rfcid 
show only very slight deviations from this rule, the deviations being 
due to the fact that , the three ester ,, groups are , not , perfectly: :equi- 
Valent. Bather greater deviations' are found in th©^eaterificatinii.''qf 
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aii<j glyt-f^rol. by Hiroiig siilpburk; a.<'bL I’Heo Jilsts J. 
Sur. iUitm, huL, 1918, March.] '' ' W. (L 

Bynamics of Nitrile Formation from Acid Anhydrides 
and Amides, I, Investigation of the Reaction 0(COPli)2 + 
COP]ri”NH2 — ^ 2 p]i*COoH-fPliON, hj Methods based 021 
the Phase Rule. Egbert Kremann and Max W^mirn'i (Mjjnat.sh,^ 
191 38 , 445 — 456). — In a series of experiments designed for the 
investigation of the binary inixtui'e, benzoic anhydride-berizainide_, 
'the authors found that the temperature of the primary crystal- 
lisation varied with the time during which the mixture had been 
lieated and also with the temperature. This they were able io 
show was due to the reaction 0 (C 0 Ph )2 + COPh*NI~L 2 ' — ■> 
lJFli*COriI-l~PhCN. To follow this reaction, mixtures of the four 
substances taking part were made in a number of differejati., pro per -- 
tlons, commencing with 100% of the substances on the riglitTiaiifr^ 
side of the equation and ending with 100% of the substances on 
the left hand side, but always so that the molecular ratio of the 
benzoic acid to the benzamide was 2 : 1 and that of the benzoic 
anhydride to the benzamide was 1:1. These mixtures were 
rapidly heated to 98*^ and then allowed to cool, and the tempera- 
ture of primary crystallisation noted. The crystallisation tem- 
])eratiires were plotted against the composition and an analytical 
curve produced, which on the assumption that no chemical change 
had occurred gives the composition of any mixture, in which the 
proper ratios of the two sides of the equation are maintained, 
directly from the temperature of its primary crystallisation. The 
reaction was then studied: quantities of benzoic anhydride and 
benzamide in molecular proportions were mixed in a closed vessel 
heated to 98^ or 123°, and the temperature of primary crystallisa- 
tion measured at stated intervals of time (one to on© hundred 
hours), and from the analytical curve the progress of the reaction 
ascertained. It. is shown that the reaction is himolecular, and at 
98° has a value A: = 0*053, whilst at 123° A; = 0'24. The tempera- 
ture-coefficient is therefore 1*8 for 10°. It is shown also that the 
reverse reaction does not take place to the extent of more than 
1%. J. F. S. 

Influence of Carbon Monoxide on the Velocity of Catalytic 
Hydrogenation. Edward Bradford Maxted (Tram. Faraday 
Soe.^ 1917, 13, 36 — 42). —Measurements have been made of the 
rate of absorption of hydrogen by olive oil at 180° in presence of 
small quantities of carbon monoxide. Th© absorption vessel, con- 
taining the oil and a nickel catalyst, was connected to the gas- 
measuring tube by rubber tubing, and was adjusted so that the 
contents could be continuously and thoroughly shaken during the 
progress of the absorption. 

Comparative experiments with pure hydrogen and with hydrogen 
containing from 0*25 to 2% of carbon monoxide show that the 
rate of hydrogenation is very considerably reduced by these quaii- 
^ titles of carbon monoxide. The curve obtained by plotting the 
hydrogen absorption for a given interval of time against the per-^ 
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centage of carbon monoxide in the hydrogen is convex towards 
the originj, indicating that the retax^ding influence of successive 
increments in the carlDoii monoxide content decreases -with increase 
ill the quantity of the poisonous gas. 

Apart from the poisoning efect of the carbon monoxide, the 
admixture of this gas dilutes the hydrogen, but this effect can be 
readily calculated and allowed for. H. M. B. 

Hydrogenation under the Influence of Colloidal Catalysts 
and 3aow to account for tMs Process. J. J36eseken’ and H. W« 
Hoestede (Proc, K. Akad. Wetenscli. Amsterdam^ 1918, 20, 
424 — 434). — The question of the mechanism of colloidal metal 
catalysts in hydrogenation 'processes is discussed and the results of 
observations are recorded on the rate at which hydrogen is ab- 
sorbed by solutions of cinnamic acid, cinnamic esters, and ethyl 
undeceiioate in presence of colloidal palladium. These results are 
not sufficiently regular to admit of mathematical treatment, and 
the authors infer that the normal course of the reaction is dis- 
turbed by impurities in the hydrogen, by coagulation of the cata- 
lyst, and by other unknown factors. [See J\ Soc, Chem.. I^nd,, 
1918, March.] H. M. D. 

The Fundamental Values of the Quantities b and Ja for 
different Elements in Connexion with the Periodic System, 

V. The Elements of the Carbon and Titanium Groups - 
J. J. VAN Laae (Proc. K. Akad. Wetenscli. ximsterdam^ 1918, 20, 
492—504. Compare A.,^ 1916, ii, 386, 610; 1917, ii, 67).— The 
methods previously described have been applied to the calculation 
of the values of h and aJ a for the elements of the carbon and 
titanium groups. The critical data for these elements are, of 
course, not known, but the values of b can be obtained from the 
coinpoiinds, for -which in certain cases the requisite data are avail- 
able. The chief result to which the author’s calculations lead is 
that the value of a/ a must be very large, ranging from 0*32 for 
eajijboii to 0*40 for lead. This is supposed to indicate that ilio 
attractive forces measured by_j/n. are those of the free atoms. 

The estimated values of \/ a and h and also of the critical leni- 
peratiire and pressure are recorded in tables. ' H, M. B. 

The Fundamental Values of tbe Quantities 6 and' for 
different Elements in Connexion witb the Periodic System. 

VI. The Alkali' Metals. J. J. van Laar (Proc. K Akad. 
Wetenscli. Amsterdam, 1918, 20, 605 — 619. Compare preceding 
abstract). — An attempt is made to estimate the values of h and 
\/ a for the alkali metals, the approximate value of the critical 
tein|.>eratiire required in the calculations being derived from', the 
ifielting points and boiling points. The physical' properties of, the 
alkali metals necessitate the assumption , of high valnes/fbr 'the 
attraction 'Constant, and this is ■ assumed to be conimot^cl with the 
existence of these elements in The atomic conditio, m 'The, estimated 
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values of the critical data and of h and a ^ are recorded in, tabular 

form. - H. M. D. 

Considerations on tlie Nature of Cliemical Affinity and 
of the ¥aleiicy of Atoms G. Giamigian and M. Padoa [Atti IL 
Accad, Imcei, 1917, [v], 26, ii, 165— 173).— The bearing of the 
results of recent work on the structure of the atom and on valency 
is discussed. T. H. P. 

¥aciiiim Balance Cases. Bertram Bloukt and William II. 
Woodcock (T., 1918, 113, 81—84). — ^Attempts have been made 
to construct a vacuum balance case of gun-metal. On account of 
the porosity of the metal, it was not fotind possible to reduce the 
rate of leakage much below that represented by 0*01 mm, per 
hour. 

Better results were obtained with a glass case consisting of a 
large bell-jar with a side tubulus, through which the rider is con- 
trolled by an arrangement which is commonly made use of in the 
ordinary glass hypodermic syringe. A balance case constructed 
on these lines has been found to give satisfactory results. By 
means of a Gaede pump it can be exhausted to 0*001 mm. and the 
vacuum can be maintained for more than an hour. H. M. B. 

Method for Preventing Salts from Creeping over the 
Sides of Evaporating Dishes. W. O. Bobinsok (J. Amer, Chem. 
Soc., 1918, 40, 197). — Creeping of salts can be prevented by paint- 
ing a strip, about 6 — 7 mm, wide, round the inner rim of the dish 
with collodion. The film contains no non-volatile residue and can 
be easily burnt off. H, M, D. 

Lecture Experiment on the Vapour Pressure of Solutions. 
H. S. VAN Klooster (/. A7ner. Chem, Soc,, 1918, 40, 193 — 195). 
—A simple apparatus is described for demonstrating the lowering 
of the vapour pi'essure of a volatile liquid on the^ addition of a 
foreign' non-volatile substance. It consists of an outer glass tube, 
in which the }>urB liquid is boiled, and an inner tub© containing 
ihe solution. The inner tube is constricted somewhat about the 
middle of its length, and at its lower end is' sealed on to a narrow 
tube, which is bent round to form a U with the wider tube, and is 
used .as a gauge tube. The constriction serves to close the inner 
tube, when all the air has been removed, and this is conveniently 
effected by a rubber cork attached to a glass rod. When the outer 
tube is closed and the liquid boils,, vapour passes through the 
solution via the gauge tube, and when the air has been displaced 
the inner tube is closed by the rubber stopper. The level of the 
solution in the gauge tube is then found to be less than that in the 
wider tube. H. M. D. 

Prepwatioa of Argon as a Lecture Experiment; ' W. P. 

, JoBissEN {Ch^m, Weekbladf 1917 , 14,; 1151— 1153).— -A desorip- 
''^toin of ' an' apparatus for , demonstrating tlie extraction of argon 
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from air^ tlie oxygen being absorbed by pbosplioruSj and tbe iiitro- 
gen by a mixture of magnesium-powderj fresli quick-lime, and 
sodium, A. J, W, 


Inorganic Chemistry. 


The Crystalline System and the Axial Ratio of Ice. 
F. Rinne (Rer. K. Sachs. Ges. Math-phys. Klasse, 1917, 69, 

57 — 02; from Ghem. Zentr., 1917, ii, 671. Compare ihid., i, 452). 

• — -Using the apparatus described earlier, the statement of Nordens- 
kiold that ice is hexagonal— bipyramidai (hexagonal-hemimorphic, 
a:c = l:l'6) is confirmed. This result is regarded as supporting 
the author’s law of isotypism, according to which ice follows the 
magnesium type. B. F. T. 

Black Phosphorus. II. A. 8 mits, G. Meyer, and R. Th. 
Beck {Proc. K. Ahad. Wetensch. A^nsterdam, 1918, 20, 392 — 393. 
Compare A., 1916, ii, 185), — Experiments in which black and 
violet phosphorus were heated for prolonged periods at 480° and 
450° indicate that the black modification is metastable at these 
temperatures, and in presence of 1% of iodine as catalyst is trans- 
formed into the violet form. Mixtures of violet and black phos- 
phorus in the ratio 4 : 1 heated for fourteen weeks at 380° showed 
complete transformation of the black into the violet form, but no 
appreciable change took place when the proportion of violet to 
black was 1 :4. [See J. Soc. Ghem. Ind., 1918, March.] 

H, M. B, 

The Thermal Dissociation of Metaphosphoric Acid. B. 
Balabeff {ZeMsch. miorg. Ghem., 1918, 102, 34 — 40), — -The author 
studies the formation and thermal dissociation of metaphosphoric 
acid by heating orthophosphoric acid for varying lengths of time in 
a }:>ear-shaped gold flask having a long neck. A current of dry air, 
led into the flask through a gold tube, serves to carry away any 
water-vapour forjned, whilst the volatilised metaphosphoric acid and 
phosphoric oxide condenses in the neck of the flask. At the end of 
an experiment the flask is closed, weighed, and the residue analysed 
by estimating phosphoric oxide by the method of Schmitz. The 
product always contains less water than that required for metaphos- 
phoric acid, the deficiency being greater the more prolonged the 
heating. The thermal dissociation of metaphosphoric acid in the 
gaseous state is therefore established. The results of those oh- 
servers who have obtained metaphosphoric acid containing excess 
of water are to be explained, by insufficient heating or by the 
presence of impurities in the phosphoric' acid' used '(compare Holt 
and Myers, T., 19X3,, 103, :532— / The dehydra'tion of ortho- 
phosphoric acid' so’l'utiohs' 'by ^ heating' does pot 'take ' place in definite 
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stages^ but is infill eiiced by tb© rate of beating and by the vapour 
tensions of water and phosphoric oxide. Even at 260 — 300^ phos- 
photic acid volatilises with tb© water in appreciable quantities., 
The composition of tb© residue depends on the temperature and 
duration of heating. fCdinpare /. Soc. Ghem, Ind.^ 1918, March.] 

E. H. R. ■ 

The Existence ol Basic Calcium Carbonates. Ed. Donato 
and A. Lang {()ste7T. Ghcm. Zeit., 1917, [ii], 20, 175 — -176; from 
(JJieni, Z(mtr,j 1917, ii, 672). — Wiien brought into contact with 
water and lime, calcium carbonate becomes hardened, due to a 
fixation of part of the lime; this result is adduced as evidence of 
the probable existence of basic carbonates of calcium (compare 
Biisvold, A., 1917, ii, 207). D. F. T. 

Gluciiiuiii Nitride. A. C, Vournasos {BiUL Soc. c/wm., 1917, 
[iv], 21, 282-™-288. Compare A., 1911, ii, 600; 1913, i, 25).— 
CTliicinum nitride may be obtained by the direct action of cyano- 
gen on glucinum at 800^. 

The partial oxidation of a cyanide or of a carbide in the pres- 
ence of nitrogen will in certain cases yield nitrides. Thus if zinc 
or co]>per cyanide or calcium carbide is heated with ammonium 
nitrate, the corresponding nitride is formed: 3Zn(CN)9H- 
1 2NH4N0,^ = Zn^Ne + 600., + MK. + 24 H 2 O . Barium cyanamide 
similarl}^ reacts with ammonium nitrate to give barium nitride. 
[See also /. Soc, Chem, hul., 1918, March.] W. G. 

A Silica- Glass Mercury Still. J. C. Hostdtter and R. B. 
SosMAN (/. Washington Acad, S_ci,, 1918, 8, 11 — 15), — ^Vacuum 
mercury stills made of ordinary or combustion glass are liable to 
collapse when slightly overheated. This has led to the construction 
of a silica-glass still, the design of which is of the simplest possible 
kind, ill order to minimise the difficulties connected with the work- 
ing of the fused silica. The distillation chamber is heated electri- 
cally and the pressure reduced to less than 10 nrm. TI. M. B. 

Mercury Amnionia Compounds. I. Muried CA',riiERiNi': 
(Janning Holmes (T., 1918, 113 , 74 — 79).— By digesting infusible 
precipitate at 100^ with solutions nearly saturated with respect to 
anonoiurim chloride and containing varying quantities of mercuric 
chloride, and examining the crystals which' separate oii^ cooling, ' it 
lias been found that the product consists of the compound 
3IigCl«,2NIi3 or of IIgCl 2 , 2 NH 3 . There is no evidence of the 
formation of any compound of intermediate composition. 

The product obtained under similar conditions by using solutiona 
nearly saturated with mercuric chloride and variable small amounts 
of ammonium chloride has the composition HgCl^jlSTHg^HgCI. 
This compound has previously been obtained by Stromholm (Af, 
1906, i, 935; Zeitseh arionj. CBicm,, 1908, 57, 72). ' ' H. M. B. 

Electrolysis of Solutions of the Bare Earths. III. L. M. 
Dennis and A. B..EaV'(/. Armr, Ghem. Soc,, 1918, 40, 174—181). 
The fact that the electrolysis of solutions of rare earth salts leads 
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to the fraetiooaj precipital'-ioii of llie rare earfcli liVilroxideH ((‘oiii- 
pare A., IBlTp ii, 775) has been attributed to the action of tht* 
tiydroxyi ions set free at. the ruercury cathode, the liydroxide of 
i.lie weakest base being precipitated first. In the expectation tlial 
vigorous stirring of the mercury surface would facilitate the I’nie- 
tioiiatdon, experiments have been made with neutral solutions of 
the nitrates of the rare earths of the yttrium and erbium groups, 
the average atomic weight of the metal being 106*95. The hydr- 
oxides precipitated at difi’erent stages were removed and the 
average atomic weight of the metal in each fraction determined. 

Comparing the results obtained in two series of electrolytes, in 
one of which the cathode was vigorously, and in the other slightly 
agitated, it is found that vigorous stirring causes a more ra|)itl 
segregation of the earths of higher atomic weight in the early 
fractions and a better concentration of the earths of lower atomic 
weight in the last fractions. 

Other experiments in which neutral solutions of the nitrates of 
the rare earths and thorium were electrolysed show that fraction- 
ation occurs, the thorium being concentrated in the early frac- 
tions. [See also J, Soe. Oheni. Ind,, 1918, March.] H. M. D. 

A Thermoelectric Method for the Study of the Allotropic 
Transformations of Metals. R Dukeer {Stahl und Eisen, 
1917, 37, 430 — 431; from Chem. Zentr., 1917, ii, 672. Compare 
Benedicks, A., 1916, ii, 172). — After a description of the appara- 
tus used by Benedicks, a statement is made that the decision of the 
latter with respect to the discontiiiuity at the point A3 of the curve 
for iron and the absence of discontinuity at the point is based 
on insufficient material. D. F. T. 

Iso- and Hetero-poly Acids. XV. Heteropoly tungstates 
and some Heteropolymolybdates. Arthur Rosenheim and 
Johannes Jaenigke (Zeitsch, anorg. Ghem., 1917, 101, 

235 — 275. Compare this voL, 19). — ^In this paper is given the new 
experimental data which the authors have used in the deYeIo|>ment 
of their theory of the constitution of the heteropoly acids. The 
acids of the fundamental type have the constitution expressed by 
the formula H]2~«[R^(M207)g], where R is the non-metallic element 
and M the metallic. These acids form two series of hydrates, one 
series crystallising in quadratic octahedra with 28H2O, the other 
in rhombohedra with 22H2O. They are the most, stable of the 
heteropoly acids and are formed in presence of excess of the metallic 
acid. The 8- and 9-basic acids show isomerism of a type not under- 
stood. ' 

l2-BoroUmgstic add, H9[B(W207)(5],28H20, forms crystals of 
two kinds, large, transparent octahedra, m. p. 45 — 5P, and slender 
needles. A lower hydrate with lOHgO was isolated. . An mo-12- 
borotungstic add, H9[B(W207),g],22H20, was obtained in 'the form 
of hexagonal, bipyramidal crystals. 

12-Micomo^y^aic aa^,'H8[8i'(Mo207)g],28H20, forms transparent 
'octahedra, which melt gradually at 47—55'^ to a uniform, Jiquid. 
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(\'ysiallise,cl ]\ot uilric acid, it forais a kaver hydralc witJi 

HiloO, 

l%SiUcotmig^tie acid foinis botk quadratic and rhonibolaeclrai 
hydrates with 28 H 2 O and 22 H 2 O respectively. l%o transition 
poiiitj determined by the dilatometer methodj, is at 28’5°. In addi™ 
tioiij a hydrate with ISH^O was obtained. 

lso4.2-siUcotmir/st‘(c acid, Hs[Si(W 2 O 7 )eJ, 20 HaOj forms tricliiiic 
prisms. 

12 -Fhosphomoli/h die acid was obtained in yeiiow, octahedral 
crystals of the composition H 7 [P(Mo 207 )g], 28 H 203 and by crystal- 
lisation from hot nitric acid the hitherto unknown hydrate with 
22 H. 2 O was obtained in small, yellow, probably rhonibohedral tables, 
''.File coiicliiciivity at 25° was studied, and also the course ol: neutral ^ 
isation by nucans of conductivity measurements. 

l 2 d^]H>s 2 diof‘n.npsilc arid forms crystals of the normal type with 
‘JcSrioO. In presence of traces of acid these break down into minute 
rhoiribohedra of the hydrate with 22 HoO, melting at 89 — 94° to a 
homogeneous liquid. The highest metallic salts which could be 
prepared were tribasic, for example, BagH 8 [P(W 207 )( 5 ] 2 , 54 H 20 and 
Na 3 B[ 4 [P(W^ 07 )(;], 13 H 90 , but in the guanidine salt, 
(CN;H5)7H7[P(W207 )o] 2,12H90, 
half the hydrogen is replaced. 

12-Anefiot4mgstiG acid could only be obtained in the form of its 
ammonium salt, (NH 4 ) 3 H 4 [As(W 207 ) 6 ], 4 Pl 20 . 

The unsaturated mono-nucleic heteropoly acids are of the type 
®^ 32 -n[^^^^(^ 2 ^ 7 )r)]s their basicity being the same as that of the 
saturated acids. 

lO-Silicotv/ngstic add was obtained in the form of a potassium 
salt, badly formed, cube-like crystals of the composition 
K 7 H[Si 0 (W 207 ) 5 ],llH 30 . 

The corresponding guanidine salt contains SHgO. 

The bi-nucleic heteropoly acids form two groups, the 1:11 acids 
having an outer bridge, 

H 7 [B»-OH-(M 207 )r,]-M 2 O 7 ,[E^'^-OH-(M 207 )rJH 
wliilst the 1 : 9 (iuteo) acids have an inner bridge, 

Hn. ~ «,[(M207)4E^^0*M207-R«0*(MA)4 ]Hi, . ,, 

The acids of the last type, it is suggested, are in tautomeric eqttil- 
ibriiim with the form 

PI 50 ™ ^[(M207)4E'«OH-M207-E'«OH(M207)4]H4o ~ .. 

They are always formed in presence of excess of the metalloid acid. 

IhPhosphotmigdates are formed at an intermediate stage in 
the decomposition of 12 -phosphotungstic acid by strong bases. 
They are stable salts which can be readily prepared from the barium 
salt, to which the constitution 

Ba7[P(0H)(W207)J-W207-[(W207)5(0H)P]53H20 
is given. Strong mineral acids bring about decomposition pf the 
11 -phosphotungstates with formation of 12 - and 2 : 21 -phospho- 
tungstates. The ll-arsenotimgstates are completely analogous to 
the corresponding phosphotungstates. 

; :^ 9-FhosphotMngstic add, PA4SW0g,42H20, forms, thin,: six-. 
: sided tables, which' are very '.read% soluble and melt. \All 
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atteiiipis to prepare salts ot liigiier basicity tluiii 5 failed, and it 
is concluded that tb© constitution of tli© acid must I)© represented 
by tb© formula 

H,[P(0'H)(W207),>>WA-(WA)4(0H)P]H5, 36^,0, 

A study of the conductivity ’and neutralisation curves points to the 
same conclusion. 

The silver salt, 5Ag20,p20,3,18W05,34H20, is precipitated as 
yellow, amorphous flakes which quickly crystallise. It is almost 
insoluble. The corresponding guanidine salt, with ISHoO, forms 
bright yellow aggregates of small tables and is only slightly soluble. 

d-Arsenottmf/stie cicid corresponds exactly with luteophosplio- 
tungstic acid. Only the tribasie potassium and ammonium salts 
were prepared, these having similar properties to the ti'ibasic salts 
of 9-phosphotungstic acid. 

Among the more complex heteropoly acids, the authors have 
studied 2 : 31-phosphotungstic acid, 2 : 17-phospho- and 2 : 17-arseno- 
tungstic acids. They probably contain four nommetallic acid 
nuclei, but no constitutional formulae have yet been suggested for 
them. The preparation and properties of a number of salts of these 
acids are described. B. H. B. 


Mineralogical Chemistry. 


Amblygonite-Tin Deposits at Caceres, Spain, W. T. 
Dokpinghaus (Jahrb, Mm., 1917, i, Ref. 326 — 328; from Archiv 
LagerstMtenforschimg, 1914, 16 , 49 pp.). — ^Veins containing 

amblygonit© and cassiterit© intersect Silurian and Devonian slates 
in the neighbourhood of the well-known phosphate veins of 
Estremadura. The average composition of the amhlygonite is given 
under I, Associated minerals are pyrophyllite (anal. II) and a 
soda-muscovite (III), 
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L. J. S. 


Celestite from Galicia, Stepan Kreutz {Jahrb. Min., 1917, i, 
Bef, 269—277 ; from Ahh. Akad. IFw, Krahau, 1915, 65, [4], 
I — 24). — An account is given of the minerals (aragonite, rpck-aalt, 
gypsum, celestite, calcite, , and , dolomite) found in , the 
which are 'worked for , 0 'Zocerite, and' sulphur in the mining' .district' 
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of Potiiiar'ki, near tlie village of Truskawiec in (jalicia, A erywlal 
logj'jipliir (leseriptinti is given of the celestite ; analysis gave: 

Hi'i). BjiO. OaO. I’grn 'i’otul. *Sp. 

54*4!, 0«(H) 0‘67 43-54 99-53 3-9lls 

eorrespoiidiiig with 97‘38, Ca80.j. 1*G4, BaS 04 0*98, 

Mixed crystals of these sulphates are discussed, and tlie fact that 
tlu3 niiiierais celestite, barytes^ and anhydrite alway\s contain a pre- 
dominance of one metal is commented upon. L. J. S. 

Tlie Existence of Biscliofite Deposits and the Secondary 
Transformations of tlie Zechstein Potassium Salts, M. 
R«)Zsa (Znlsch. (Diortj. Chein., 1917, 101, 276 — 284. Compare 
A., 1916, ii, 257, 335 ; 1917, ii, 97, 214-).- — Fresh arguments are put 
forward in su}>port of the author's contention that ]>ischofite did 
not form a primary deposit, and therefore could not have par- 
tici|')ated in the secondary metamorphoses of the salt deposits. The 
camall ite'-kieserit© salts of the 16 metres thick principal salt 
layers are the primary products. The mean composition of live 
borings through this deposit gave carnallit© 56%, kieserit© 13*3%, 
rock-salt 28*7%. The kieserite-carnaliite layers are less rich in 
carnallite. The origin of this carnallite can be explained with- 
out the assumption of a primary bischofite deposit, on the suppo- 
sition that the magnesium chloride appears as a decomposition 
product of the '' principal ” salt deposit. 

The thermal or hydrothermal decomposition of , kainite into 
kieserit© and carnallite has been studied from the van't Hoff equil- 
ibrium diagram,' and it is concluded from the relative proportions 
of these two salts in the principal " salt deposits that the last 
could not have been produced by the decomposition of kaiiiite. 
The occasional transformation of the '^principal” deposits into 
a hard-salt rich in langbeinite can be explained qualitatively, but 
quantitative data are wanting. [See also J/Soc. O'heni. Ind., 1918, 
March.] ■” 1. H. R. 

Rock-forming ' Minerals from th© Tatra Mountains. Wa 
Pawlica (JahrlK Min,, 1917, i. Ref. 278—282; Bull Acad. Sri, 
Ontr.ode, Cl sei, math, nat,, [A], 1915, 52 — 76). — Thirteen 
detailed atialyses are given of minerals (muscovite, biotite, ortho- 
clase, oligocla'se, amphibole, garnet, and tourmaline) isolated from 
granite, pegmatite, and gneiss. T^. J. S. 


Analytical Chemistry. 


Accurate Method for taking Aliquots of a Standard in 
Standardising 'Solutions. 0. F. Miller (/. Amer, Chem, Soc,^ 
1917, 39, 2388).— About five times as much of the standard sub- 
stance is weighed out and dissolved in a quantity of water slightly 
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exceeding five times tke capacity of the pipette to be used in 
taking tiie aliquot portions, (This pipette need not ‘.be 
standardised.) Five portions of tke solution are now pipetted into 
separate vessels, and the remainder of the solution, together with 
the rinsings from the pipette, is transferred to a tared platinum 
basin, evaporated, the residue dried, and weighed. A simple calcu- 
lation gives the quantity of substance taken for each titration. 
The method can be used only for such substances as sodium 
carbonate, sodium oxalate, etc., which are soluhle, and separate from 
their solution in a weighable form on evaporation. W. P. S. 

A General Method for the Analysis of Gaseous Mixtures, 
Paul LebeAu and A. Damiens (Ann. Ghim., 1917, [ix], 8, 
221 — 264). — A more detailed account of work already published 
(compare A., 1913, i, 437; ii, 253, 349, 700). W. G. 

The McLean-Van Slyke lodometric Method for the Titra- 
tion of Small Amotints of Haloids, Its Application to 
Chlorides. Robert F. McCracken and Mary D. Walsh {J. Amer. 
Chtm. Soc., 1917, 39, 2501—2506. Compare A., 1915, ii, 479).— 
When the titration in this method is made very slowly, a blue 
coloration which might be mistaken for the end-point sometimes 
develops before the titration is complete; this coloration, however, 
disappears gradually as the end-point is approached. The end- 
point can be obtained in a clear solution by adding a further 
quantity of starch Just before the titration is commenced. The 
method yields trustworthy results. [See, further, J. Soc. Qhmi, 
ZwrZ., 1918, 6a,] W. P. S. 

Applications of Gas Analysis. lY. The Haldane Gas 
Analyser. Yandell Henderson {J.Biol. Chem., 1918, 33, 31 — 38). 
— Modifications of Haldane^s apparatus for the estimation of carbon 
dioxide in air and in blood are described, by means of which the 
apparatus may be more readily taken apart and cleaned. A simpler 
form of the apparatus suitable for teaching purposes is also illus- 
trated. [See also J, Sac. Chem, IniL, 1918, March.] H. W- B. 

Applications of Gas Analysis. Y. The Gases of the Blood. 
Yandell Henderson and Arthur H. Smith (J, Biol, Ghem,, 
1918, 33, 39 — 46. Compare preceding abstract).— The authors 
describe a modification of Barcroft and Haldane^s method, in which 
the oxygen from 1 c.c, of the blood is liberated by the action of 
potassium ferricyanide in a special ^' diffusion tube/' which is sub- 
sequently rotated horizontally. During the rotation, the contents 
of the tube spread in a thin film along the walls and allow com- 
plete diffusion of the liberated oxygen into the air of the tube to 
occur. The excess of oxygen in the air is then estimated by means 
of the analyser previously described (Ion, dt,). Carbon dioxide 
in , the blood is similarly, estimated ' after treatment with tartaric 
acid, a correction being made for the solubility, of carbon dioxide 
in' 'acidified solutions of blood. ' ''"H./W. B» 

VOD. oxiv. ii* -".6 
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Gasometric Estimation of tlie Oxygen and H^mogloMii 
of Blood« Donald I), yan Blykk (J. BioL Ghem,, 1918^^ 33^ 
127—132. Compare A., 1917, ii, 422). — The apparatus previously 
described for the estimation of carbon dioxide in the blood is used 
with a similar technique for the estimation of oxygen. The oxygen 
is liberated from combination with haemoglobin within the 
apparatus by the addition of ferricyanide, is extracted in a vacuum, 
and measured at atmospheric pressure, a few minutes sufficing for 
an accurate estimation. H. W. B, 

Rapid Characterisation of the Sulphuric Ion in Insoluble 
Sulplkates.' Application to the Identification of this Ion in 
General. G. DKNiGf‘:s {B-ull Soc, chim., 1918, [iv], 23^ 36 — 39). — 
The presence of the sulphuric ion in insoluble sulphates, such as 
those of lead, mercurous mercury, calcium, strontium, and barium, 
may readily be shown by adding to the sulphate a 10% solution of 
mercuric nitrate in nitric acid (1 in 100). Turpeth mineral is 
formed, and may be detected, if necessary, microscopically. 
Calcium and mercurous sulphates give the reaction immediately 
in the cold, strontium and lead sulphates only slowly, and barium 
sulphate only on boiling. In a complex mixture, the sulphate may 
be first precipitated as barium sulphate and then detected as 
described. [See also J. Soc, Ghem. Ind., 1918, March.] W. G, 

The Adaptation of Truog's Method for the Estimation 
of Carbon Dioxide to Plant Respiration Studies* A. M. 
Guejar (The Plant WorM, 1917, 20, 288 — 293; from Phi/sioL 
Abstr,, 1918, 2, 641). — In the original paper an apparatus is 
described for the estimation of carbon dioxide by Truog^s method, 
the gas being absorbed in a known volume of iY/4~barmm hydr- 
oxide solution, and the residual hydroxide titrated back with 
standard acid, The modification consists in the use of an auto- 
matic pipette for measuring and transferring the barium hydroxide 
solution without allowing it to come into contact with the air. 
There is also an arrangement for rendering the wash-water free 
from carbon dioxide without disconnecting the reservoir. W. G. 

Us© of Sodium Paratungstate in .the Estimation as 
Oxide of the Metal in Cyanides, 8. B. Kuzieian (X Amen 
Ohem. 8oc,, 1917, 39, 2356—2358. Compare A., 1913, ii, 865).— 
Cyanides, when heated with sodium paratungstate in the presence 
of an oxidising substance (ammonium nitrate) lose their acid 
radicle, leaving a residual oxide in a definite and stable form for 
weighing together with the paratungstate. [See, further, Soc, 
GPem. Ind,, im, miL,l ^ , W./Pv'S. 

Estimation of Sodium and Potassium., ,P. H. McCrudden 
and C. S. Sargent (/. Biok Chem.^ 1918, 33, 235 — 241).— Sodium 
and potassium are separated from other compounds as the com- 
bined chlorides, and the amount of each is calculated from the 
' chlorine content of a known weight of The mixture. The' authors 
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hIiow that when the McLean-’Vaii Slyke riiethocl is emplojed for 
estimating the chlorine, the probable error in the estimation of the 
sodium increases as the ratio of sodium to potassium decreases, and 
amounts usually to about 1%. H. W. B, 

New Hydrog'en Electrode for the Electrometric Titration 
of the Alkaline Reserve of Blood Plasma and other Frotli- 
ing Fluids* J. F. McGlendox {J.BioL Chem., 1918 , 33, 19 — 29 ).~ 
The new electrode vessel is attached to a horizontal spindle in such 
a way as to permit the introduction at the free end of acid and of 
hydrogen during rotation without disconnection from the potentio- 
meter. The addition of iV/ 10-hydrochloric acid to the plasma is 
continued until the hydrogen-ion concentration is that of water 
(pE=7'00 at 23°). The amount of acid required is a measure of 
the alkaline reserve of the blood. H. W. B. 

¥oltimetric Method for the Estimation of Calcium. J. 
Grossfeld (Ohem. Zeit., 1917, 41, 842). — The calcium is precipi- 
tated from a solution slightly acidified wdth phosphoric acid by 
the addition of a definite quantity of ammonium oxalate, the 
calcium oxalate is then separated by filtration through a '‘kiesel- 
guhr filter-paper,’’ and the excess of ammonium oxalate is titrated, 
with peiunanganate, in 'an aliquot portion of the filtrate. [See, 
further, J. ahem. I ml., 1918, 76 a.] W* P. S. 

Identification and Estimation of Lead in Water. Rdmurr 
Melbhum {Ghem. IS^eivs^ 1918, 117 , 49 — 50). — In the colorimetric 
estimation of lead by means of hydrogen sulphide, it is essential 
that the standard or comparison solution be prepared with the same 
water free from lead. The colouring matter in the water and the 
proportion of saline constituents influence the intensity of the 
coloration due to lead sulphide, the difference in some cases amount- 
ing to 100%. When distilled water is used for the standard solu- 
tion, the lead may be underestimated to the extent of 33%. [See, 
further, /. Soe. Chem. Ind„ 1918, March.] W. P. S. 

A New Metkod of Estimating Copper. James Moir (J. 
Chem., Met., Min. Soc. S. Africa, 1917, 18, 133--135).— The 
sample is dissolved in concentrated nitric acid and the copper con- 
verted into faintly acid cupric acetate either by the usual method 
or by adding carbamide, boiling, nearly neutralising with sodium 
hydroxide, and adding sodium acetate. A slight excess of sodium 
thiosulphate is added to the solution, followed immediately by an 
excess of potassium thiocyanate. The precipitated copper thio- 
cyanate is filtered through hlter-pulp and washed, the filtrate is 
diluted, sulphuric acid and a small quantity of starch solutioti are 
added, and the excess., of thiosulphate Is titrated with A/lOdodine 
solution. [For details, see /. Soc. Ghent. /nd’.',T918,; March IStli.] 

^ , T. F, B. 
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Colorimetric Estimation ol Manganese by Oxidation 
aritli Periodate* Hobart H. Willard an<i Lucien H. Greathouse 
(J, Amer. Ghe/m. Soc,^ 1917, 39, 2366 — 2377).— Manganese salts 
are readily oxidised to permanganate by beating -witb an alkali 
periodate in acid solution. The quantity of free sulphuric acid 
present niust be sufficient to prevent the precipitation of nranganic 
periodates or oxides; a high concentration of acid, prolonged beat- 
ing, and the presence of ammonium salts are witbout effect on the 
results. Traces of chloride do not interfere, and the common 
metals, if they do not form coloured ions, may be present. 
Reducing substances must be removed previously by treatment 
with nitric acid ; phosphoric acid should be added if much iron is 
present. The quantity of permanganate formed is estimated 
colorimetrically. [See, further, J. Sac. Gliem, Ind,, 1918, 41a.] 

W. P. S. 

Use ol Ctipferron (Ammonium Salt of Mtrosoplienyl- 
bydroxylamine) in : I. The Quantitative Separation of 
Zirconium, Titanium, Iron, Manganese, and Aluminium. 
II. The Analysis of Zircon and Baddeleyite. James Brown 
(J, Amxr. Chern, Soc., 1917, 39, 2358 — 2366. Compare Thornton 
and Hayden, A., 1914, ii, 779). — Cupferron reagent may he used 
for the precipitation and separation of iron, titanium, and 
zirconium from aluminium and manganese. The precipitation is 
made from a sulphuric acid solution. The iron, titanium, and 
zirconium are then separated from one another by the use of 
standard methods, and the aluminium and manganese are estim- 
ated after the excess of cupferron has been destroyed by treatment 
with concentrated nitric acid. The method yields trustworthy 
results either with mixtures of the pure salts or with minerals con- 
taining the elements mentioned. [See, further, /. Soc, Cliem. 
Iml, 1918, 4U.] W. P S. 

Reagents for Use in Gas Analysis. VII. The Estimation 
of Benzene Vapour. R. P. Anderson^ (J. Ind, Eng, Cham,., 1918, 
10, 25—26). — A method is proposed for the estimation of benzene 
vapour in gas in which a measured quantity of gas containing 
benzene vapour is placed in contact with benzene in a special 
apparatus, and the increase in volume read. By determining what 
the increase would have been had there been no benzene vapour 
present, the amount of benzene vapour present can be estimated. 
A standard apparatus has not yet been produced. L. A. C. 

Estimation of Phenol in the Presence of the Three Cresolst 
G. W. Knight, C. T. Lincoln, G. Formanek, and H. L. Follett 
(/. Ind, Eng, Ohem,, 1918, 10, 9— IS).— From a series of deter- 
minations of the specific gravities and solidifying points of a 
number of mixtures of pure phenol and pur© o~, m-, and _p-cresols, 
the authors have devised a method for determining the percentage 
of phenol present in unknown mixtures of these compounds. 
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Details are given for carrying out the metliocl and obtaining the 
iiecef-sary measurements for solving the equation : 

Per cent, phenol = lOOX [(To - Ti,o)(0*366 + 0 702L^.) + 

(Gso - Ct.)(2970 - 609L,)]/30 IF. 

where -0*84^^ G^j ^iid G,p -DS 

of phenol used and phenol -f- distillate mixture respectively ; 
Qo and Gsq^D^I of o-cresol used and o-cresol + distillate mixture 
respectively; Tp, Tsp, To, and = solidifying points of the 
phenol, phenol 4 - distillate mixture, o-ci*esol used and o-cresol + 
distillate mixture respectively; X = wt. of total distillate belov/ 
197°; TF = wt. of sample used. 

This equation does not give absolutely accurate results with all 
possible mixtures of the three isomerides, or where both o-cresol 
and 7n-cresol are present and p--cresol is absent or present only in 
very small quantities, the results in this case being too low. The 
error increases as o-cresol increases and p-cresol decreases, being 
greatest whei'e p-cresol is absent and more than 50% of 'm-cresol 
and less than 50% of o-cresol is present. In all cases ordinarily 
met with in commercial practice, however, the probable error would 
amount to only a few tenths per cent, [See, further, J, Soc. Ghem. 
Inch, 1918, 85a.] L. A. C. 

Estimation of Pentose in Urine. G. Testoni (PoUclmico, 
1917, 24, 641; from Physiol Ahstr,, 1918, 2, 598).— Ten c.c. of 
urine are decolorised by heating with blood charcoal and filtered. 
The filtrate is evaporated to 5 c.c,, and to it is added 9 c.c, of a 
warm 0*25% solution of phloroglucinol in glacial acetic acid and 
1 c.c. of hydrochloric acid. The mixture is allowed to remain at 
50° for half an hour, when the characteristic colour will have 
appeared. A quantitative estimation may be made by means of a 
colorimeter. The method is applicable to diabetic urine. If 
pentose is the only sugar present, the filtrate from the decolorising 
process need not be evaporated. W. G. 

Estimation of Dextrose in Urine. J, J. Gurtov (Med, 
Pecord^ New Yor'k, 1917, 92, 502 — 503; from Physiol Abstr,^ 1917, 
2, 497 — 498),— If a solvent (potassium ferricyanide) is added to the 
copper solution in amount less than is necessary to dissolve all the 
cuprous oxide, the reagent will remain clear until all the cyanide 
has combined with the greater part of the oxide ; then a bulky pre- 
cipitate occurs, and this sign of the end of the reaction is easily 
recognised. G. 'B. 

A Rapid Method for the Estimation of Sugar in Urine*, 
Otto Mayer (Milnch. med, Woch.y 1917, 64, 1222—1223; from 
Chem, Yentr., 1917, 2, 653 — 654).— A mixture of 10 c.c, of the 
urine "with 10 c'.c. of '15% sodium hydroxide solution is dilute' to 
50 c.c. with water, and a 2*5% solution of copper sulphate ,gradu-' 
ally added, with shaking, ' until, the x>recipitate has almost „;entii»ly" 
redissolved ^and a Just perceptible permanent turbidity' , re, mains,'' 
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wliicli increases soroewliat on keeping. Under iliese conditioiiB^ 
each. c.c. of the copper sulphate is equivalent to 0“1% of dextrose. 
If the urine contains inoi’e than 4% of dextrose^, only 5 c.c. should 
be usedj whilst if less than 0*5 — 1% -is present, 20 c.c. should be 
taken. Should the urine give a precipitate of calcium phosphate, 
it should be previously treated with a measured proportion of 
sodium hydroxide solution, and a suitable fraction of the filtrate 
submitted to the above titration. Very turbid urines should be 
filtered, and excessive quantities of albumin removed by boiling 
before a sample is submitted to the above analytical process. 

D, F. t; 

Acidosis. VII. Estimation of ^d-Hydroxybutyric Acid, 
Acetoacetic Acid^ and Acetone in Urine. Donald D. van 
Slvkb (/. BioL Chem., 1917, 32 , 455 — 493). — Dextrose and other 
interfering substances are first removed by treating 25 c.c. of the 
uriiie in a 250 c.c. measuring flask with 100 c.c. of water, 50 c.c. 
of a 20% copper sulphate solution, and, after mixing, 50 c.c. of 
10% suspension of calcium hydroxide in water. After shaking 
and testing with litmus (if not alkaline, more calcium hydroxide is 
added), the mixture is diluted to the mark and allowed to remain 
for at least one-half hour for dextrose to precipitate. It is then 
filtered through a dry filter paper. 

To estimate the total acetone substances, 25 c.c. of the urinary 
filtrate are placed in a 500 c.c. flask and boiled with 100 c.c. of 
water, 10 c.c. of 50% sulphuric acid, and 35 c.c. of 10% mercuric 
sulphate (73 grams of pure red mercuric oxide dissolved in 1 litre 
of 4V-sulphuric acid) under a reflux condenser. After boiling 
has begun, 5 c.c. of a 5% solution of potassium dichromate are 
added, and the boiling continued for one and a-half hoixrs. The 
3mllow precipitate which forms consists of an acetone^mercury- 
sulphate-chromate compoiind, and it is collected on a tared Gooch 
crucible, washed with 200 c.c. of cold water, and dried for an hour 
at 110*^. After cooling in the aii*, it is weighed, or the precipitate 
may be dissolved in hydrochloric acdd and titrated with standard 
potassium iodide solution. 

The acetone plus the acetoacetic acid is estimated exactly as 
the total acetone substances, except that (1) no dichromate is 
added, and (2) the boiling is continued for not less .than thirty 
and not more than forty-flve minutes. The hydroxybutyric acid 
may be estimated separately by flrst acidifying with sulphuric acid 
and boiling off the acetone and acetoacetic acid. The factors for 
calculating the results are 1 mg. acetone yields 20 mg. of pre- 
cipitate and 1 mg. hydroxybutyric acid yields 8*45 mg. of pre- 
cipitate. In acetonuria, hydroxybutyric acid usually represents 
75% of' the total acetone substances. H. W, B. 

Acidosis. VIII. Estimation of /3-Hydroxybtityric Acid,' 
Acetoacetic Acid, and Acetone in Blood. Donald D* van' 
Slvkb aiid'"EEGiNALi> Fitz (J. BioiyGheni.f 1917, 32, 495—497. 
Compare preceding abstract). — ^The proteins are, first removed by 
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precipitatiou witli mercuric sulphate, and the acetone substances 
are then estimated in the resulting fdtrate exactly as described for 
urine {loc. ciL). W, B* 

A Biological Colour Reaction for Succinic Acid. T. 
ThunbeeCt (Svenska Ldkaref6renigenshandlinga?% 1917, 43, 

996 — 1001; from Fhjjsiol. Ahstr,, 1918, 2, 655. Compare this voL, 

140). — The amount of succinic acid in tissues may be estimated 
as follows. The organ is extracted with amyl alcohol, and this 
is then extracted with ether. The ethereal extract is neutralised 
and its clecolorisation effect in a solution containing methylene- 
blue and muscle is observed. By this means, 0*02 mg. of succinic 
acid can be detected and estimated. W. G-. 

Tile Test for Tartrates Depending on the Formation of 
the Copper Tartrate Complex. L. d. Curtman, A. Lewis, and 
B. R, Harris (J. dmer. Gkem. Soc.j 1917, 39, 2623 — 2630). — The 
test for tartrates, which depends on the solubility of cupric hydr- 
oxide ill alkaline solutions of the alkali tartrates, has been sub- 
mitted to examination with the object of determining its sensitive- 
ness. By the use of potassium ferrocyanide instead of ammonia 
for the detection of the dissolved copper in the iiltered solution, it 
has been found possible to detect- 0*2 mg, of tartrate. 

Solutions which contain ammonium salts, arsenites, borates, or 
phosphates give a positive reaction in the absence of tartrates. 
Chromates, ferrocyanides, and ferricyaiiides interfere by masking 
the test colour, whilst cyanides readily dissolve cupric hydroxide. 
One mg. of tartrate gives a negative result in the presence of 
500 mg. of thiosulphate, arsenate, chromate, fluoride, thiocyanate, 
nitrite, or acetate and also in the presence of 250 mg. of thio- 
sulphate, oxalate, thiocyanate, or nitrite. Many organic substances 
interfere with the application of the test. H. M. I). 

Comparison between the Bromide-Bromate Method and 
the Methods of Hubl and of Wys for the Estimation of the 
Iodine Number of Oils and Pats. C. Krlber and H. Rhein- 
heimer (Arch, Fharm,^ 1917, 256 , 417 — 424).— All three methods 
give concordant results for oils and fats having small iodine 
numbers, including hydrogenised oils which before hardening had 
large iodine numbers but have been extensively saturated by the 
addition of the hydrogen. The bromide-broniate method always 
gives too low results in the case of oils having large iodine numbers. 
The authors prefer the method of Wys to that of HiihL 

C.' B.: 

A Method for the Estimation of Uric Acid in Small 
Quantities of Blood, Urine, and other Body 'Fluids.;' 
Kowarskv (Berlin Klin, JVoch.y 1917, '' 54 , 987-^989; from FhgsioL 
AhstKj 1918, 2;) 586).— Proteins are first completely precipitated 
'and removed, and the' filtrate', is, concentrated, to' 2' c.c. ' The uric 



i, 88 


ABSTEACTS OF OHBMICilL BAEBES. 


acid is precipitated by ammonium chloride, and the . ainnioiiia in 
the precipitate estimated by the formalin methods Accurate 
results are reported. W. G. 

Estimation of Phytin Fhospliorns in Plant Prodnels* 
J. B. Rather (J, Amer. Gkem, Soc., 1917, 39, 2506— 2515).~The 
ferric chloride titration method described by Heubner and Stadler 
(A., 1914, ii, 690) may be applied to the estimation of phytin in 
vegetable substances. Maximum extraction of the phytin phos- 
phorus is attained by extraction with 1*2% hydrochloric acid for 
three hours. Non-phosphorised substances and phosphorus com- 
pounds other than ph 3 din do not interfere with the estimation. 
The largest amount of phytin phosphorus was found in wheat 
bran, rice bran, rice polish, and cotton-seed meal (0*76 to 1*26%), 
and the smallest in maize, oats, soja beans, and clover seed (0*19 to 
0*36%). [See, further, J , Soc. Cheni, IncL, 1918, 17a.] 

W. P. s. 

Tlie Simplest and most Convenient Method for the 
Detection of Albnmin in Urine. F. Lenz {Munch, Med. Woch.^ 
1917, 64, 1267; from, Fhysial. Ahstr., 1918, 2, 613).— In this 
method only one reagent, namely, sulphosalicylic acid, is used, and 
heat is not necessary. AV. G. 

Colorimetric Estimation of Haemoglobin. Waeter W. 
Palmer (/. Biol. Chem.., 1918, 33,^ 119— 126).— The blood is 
obtained in the usual manner, by pricking the huger or lobe of 
the ear. It is diluted by drawing 0*05 c.c. into a special pipette 
and transferring into 6 c.c. of 0*4% ammonium hydroxide solution 
contained in a test-tube. After rinsing out the blood pipette by 
drawing the ammonium hydroxide solution into it twm or three 
times, oi'dinai'y illuminating gas is bubbled rapidly through the 
ammonia-blood solution for thirty seconds. It is then compared 
in a Duboscq colorimeter with a standard carbon monoxide hsemo- 
globin solution set at 10, For the preparation of the standard 
solution, a quantity of human or ox blood is obtained, and its 
oxygen capacity estimated (compare Van Slyke, this voL, ii, 82). 
The blood is diluted with 0*4% ammonium hydroxide solution, so 
as to make a 2% solution of a blood with an oxygen capacity of 
18*5%, and it is then saturated with carbon monoxide. This stock 
solution will keep for many months, and the standard solution can 
be prepared from it at any time by diluting 6 c.c. to 100 c.c. with 
0*4% ammonium hydroxide solution. The accuracy of the estima- 
tion is usually within 1%. [See also /, Soc. Chem. Ind., 1918, 
March.] , H. W. B. 
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Brixde's Theory of Dispersion from the Point of ¥iew of 
Bohr’s Model and the Constitution of Ha? O2? and 
A. SOMMERFELB {Ann, Fhysiky 1917, [iv], 53, 497 — 550).— A 
theoretical paper in which the author discusses the question of the 
dispersion and magnetic rotation of gases on the assumption that 
the structure of the molecules is in accordance with Bohr’s hypo- 
theses. The theoretical considerations are applied to hydrogen, 
oxygen, and nitrogen, for which cei'tain structures are assumed, and 
the calculated refractive, dispersive, and magnetic rotatory powers 
are compared with those found hy experiment. H. M. D. 

The Spectra of Isotopes and the Vibration of Electrons 
in the Atom. Wileiam D, Harkins and Lester Aronberg (Proc. 

Acad, Sci,, 1917, S, 710 — 714). — ^The wave-length of the line 
A 4058 in the spectra of ordinary lead and of lead from radium 
(radium-6^) has been measured with great accuracy by the use of 
a 10-in. plane grating, giving a sixth order spectimm with a dis- 
persion of 0'359 A. per mm. The atomic weight of the specimen 
of radium-Cr employed had been found by Richards to be 206*34, 
compared with 207*18 for ordinary lead. 

In order to avoid mechanical shifts, the two spectra were photo- 
graphed simultaneously, the vacuum arc lamps employed as 
sources of light being interchanged from time to time during the 
taking of the records. In all, seventeen experiments were made, 
and tlxe plates show in all cases that the wave-length of the line 
A 4058 in the spectrum of radium-^ is greater than it is in ordinary 
lead, the average difference being equal to 0*0043 A 

The observations are said to establish definitely the existence 0 ! 
a measurable difference between the wave-lengths of corresponding 
lines in the spectra of isotopes. The photographs indicate clearly 
that the shift is real and cannot be explained by broadening. 

H. M. D. 

Arc Spectrum of Gadolinium. Josef Maria Eder, 
(A communication from Fhotockem, Lah, d. K, E, Graph, Lehr- 
w. V ersiichsamtaU WifM, 1467 — 1535; from Ghem, Zentr,^ 1917, 
ii, 362).— The author has investigated this spectrum with the aid 
of gadolinium products obtained by Auer by a fractionation which 
separated gadolinium from samarium and europium. The chloride 
gives a purer spectrum than the oxide- The tables of gadolinium 
lines measured occupy 62 quarto pages. The fractions contain- 
ing europium prepared by Auer give indications spectroscopically 
of the presence of an unknown element lying between europium 
and samarium. R. V. S. ' 

^Tba Spectrum, of 'Nickdl. ,J. E-TAULsoNlP%5i‘fc?i. 

1918,' 19 , 13 — 15), — ^An examination ,of Ahe waveKlengths nf , 

In cross referenees^o abstracts will 'be 'used m, place of J* Em. 

: Iwf., 1918, 37. 

Gxiv- ii. ' ; ^ ^ , 
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ill tlie arc spectrum of nickel has shown the existence of tliirfcy- 
three groups of eight lines with constant differences 'between the 
corresponding wave-numbers. The lines in question are tabulated 
and the relative intensities are shown. H.'M. B. 

The Ultimate Rays of Great Sensitiveness of Colnmbinm 
and Zirconium. A. be Gramont {Gompt, rend., 1918, 166^ 
365 — 368). — Under the conditions previously described for 
titanium (compare this vol., ii, 49), the ultimate rays of columbiiim 
which could be detected photographically were A = 4101*0, 4079*7, 
4059*0. None of these was visible to the eye at dilutions much 
above 1:100. The ultimate rays of zirconium were A = 3496*2, 
3438*2, 3392*0. The sensitiveness of the group of five rays in the 
blue., Zra, was small. W, G. 

Resonance Spectra of iodine. K. W. AVood {FhU. Mag., 
1918, [vi], 35, 236—252. Compare A., 1913, ii, 994; 1914, ii, 233). 
- — An account is given of further observations on the resonance 
spectra which are emitted by iodine vapour when this is excited 
by the light from a Cooper-Hewitt mercury lamj). An improved 
method of illumination is described. 

The doublet series, which is excited by the green mercury line, 
has been found to extend towards the red end of the spectrum up 
to A 7685. The photographs, obtained by means of plates sensi- 
tised with dicyaiiine, show most of the doublets of the series, the 
last doublet at A 7685 being of the twenty-seventh order. It is 
probable that this represents the limit of the resonance spectrum, 
for the plates used were highly sensitive to beyond A 8500. The 
position of the twenty-seventh order doublet is, moreover, approxim- 
ately the same as the limit of the absorption spectrum. 

I! the plates ai’e exposed to the resonance radiation for longer 
periods, the doublets are found to be accompanied by faint com- 
panion lines, some ot* which may he due to excitation by the satel- 
lites of the green mercury line, but the author considers that some 
are to be attributed to the stimulating influence of the green line 
itself. On greatly prolonged exposure, it is found that the doublets 
fuse together to form a series of wide hands. If a gas of the helium 
group is introduced into the iodine tube, the intensity of the 
doublets is greatly reduced, and a series of fluted bands makes its 
appearance. These bands, which occupy positions between the 
doublets, are not exhibited by the resonance spectrum of iodine in 
a vacuum. It is probable that the lines farming the doublets are 
themselves constituents of the fluted bands, and that the appear- 
ance of the bands in presence of an inert gas is due to a transfer 
of energy from one part of the vibrating system to another as a 
result of collisions between iodine molecules and molecules of the 
inert gas. It may in this way be possible’ to account for the 
complicated system of hands in the absorption spectrum, these 
hands being^ referred to simpler: systems which can be' excited 
separately. 
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If tlie iodine vapour in- a vacuum is excited by means of a qiiarlz 
mercury arc, complicated groups of lines are obtained in place of 
the doublet series. This is attributed to tbe circumstance that, 
under these conditions, the green mercury line has broadened to 
such an extent that it covers a number of the iodine absorption 
lines. The intensity distribution amongst the groups of lines pro- 
duced by this multiplex excitation is approximately the same as the 
'distribution in the doublet series. The complexity of the groups 
increases with the width of the green exciting line. 

A short reference is made to the x'esonance spectra excited by 
the two yellow mercury lines, but these have not yet been examined 
in detail. ■ H. M. D. 

Series Law of Resonance Spectra. E. W. Wood and 
M, Kimura (Phil, Mag.^ 1918, [vi], 35, 252 — 261. Compare pre- 
ceding abstract). — The wave-lengths of lines in the resonance spec- 
tra of iodine are recod*ded and the law of distribution is discussed. 

The series of strong doublets excited by the green line of the 
Cooper-Hewitt lamp has been examined with particular care, with 
the result that the frequency difference between the components is 
found to be constant and equal to 50. The spacing of the first 
member (shorter A component) of each doublet is represented by 
the formula 1/Am, = 183075 — 2131*414 12'734m(m — 1)/2, in which 
Am, is the wTave-length of the first member of the doublet of the mth 
order. The agreement between the calculated and observed values 
is quite good up to the doublet of the fifteenth order, but as ^le 
order becomes greater the divergence increases. 

Other series of doublets with constant frequency differences may 
be approximately represented by a similar formula. 

The lines in the resonance spectrum excited by the yellow lines 
A 5769*6 and A 5790*7 have also been examined with reference to 
the law of distribution. The doublets in these groups of lines are 
not characterised by the same regularities as those in the groups 
excited by the green mercury line. The frequency difference 
between the components has not a constant value, but the spacing 
of the doublets in the groups of lines excited by the yellow line 
A 5769*6 is such that the difference between the successive values 
of 1 / A is nearly constant. The degree of constancy is not so» pro- 
nounced for the case of the groups which are excited by A 5790*7, 

H. M. D. 

^Absorption Spectrum of Oxyhsemoglobin in the Ultra-, 
violet and Extreme Ultra-violet Regions. Toshikaot 
Mashimo (Mem, Coll, Sci. Kyoto, 1917, 2, 199—202). — Oxyhaemo- 
globin, purified by crystallisation, was dissolved in water and the 
photographic records obtained by interposing layers of this solu- 
tion, varying in thickness in the ratio of the integral numbers from 
1 to 42, between a carbon arc and the photographic plate, are com- 
pared, ' These records show an absorption band' with ' the centre', at 
X 360 which is possibly the same as that described by'' Eeytega 
A' ■ 7—2':,,,, 
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and Vies as occurring at X 333 /r/r (Gompt. rend., 1912, 154, 133). 
No absorption could be detected in tlie Scliuinann region. 

H. M. D. 

Tile Fluorescence of Cyano-compounds. Huno Kaufi’jiann 
(Ber., 1917, 50, 1614— 1623).— See this vol., i, 113. 

Rotation Inversion and Anomalous Rotation Dispersion. 
Heemann Geossmann and Maeie Webschnee (.7. p'. Ghem., 1917, 
[ii]. 96j 125 — 165). — Tlie dextrorotatory power of tartaric acid in 
aqueous solution is probably due to tlie dissociation o.f tlxe acidj 
because witli increasing concentration of tlie solutions the rotation 
fallSj and, indeed, the molten or solid acid is laevorotatory. Addi- 
tion of acids such as hydrochloric or nitric acid to the aqueous 
solution depresses the dissociation, the normal rotatory dispersion 
curve which rises fi^om red to violet becoming gradually altered by 
ail increasing proportion of added acid until a f ailing curve results ; 
during the inversion of the nature of the curve the latter exhibits 
a maximum, which gradually moves in the direction of increased 
wave-length as the concentration of added acid is raised. ^ Acetic 
acid exerts a similar effect to hydrochloric and nitric acids, but 
is less powerful. Sulphuric acid at low concentrations gives an 
effect resembling that of nitric and hydrochloric acids, but at higher 
concentirations the curve again begins to rise, and, in pure sul- 
phuric acid, tartaric acid shows rotation values [a] red + 69 and 
[a] violet -i- 168*8, which are above those observed "with any other 
solvent. With boric acid the rotatory dispersion curve of tartaric 
acid is unaffected in type, probably because of the formation of 
complex compounds of the two acids (compare Grossmann and 
Wieneke, A., 1906, ii, 209). 

On adding increasing quantities of sodium, hydroxide to the 
dextimrotatory aqueous solution of sodium tartrate, the rising 
rotatory-dispersion curve gradually ffattens, and then, after becom- 
ing coincident with the horizontal axis corresponding^ with zero 
rotation, finally falls below on to the negative side of this axis ; this 
alteration is attributed to the reversible formation of a Isevorota- 
tory ' tetrabasic salt of the acid. The addition of a calcium, stron- 
tium, magnesium, or cerium salt to the solution of tartaric acid 
containing excess ' of sodium hydroxide causes the curve for tlie 
alkaline solution to alter its character and to' become wholly posi- 
tive, doubtless due to the formation of complex compounds ; a zinc 
salt gives no* such evidence of complex formation. 

Malic acid in the pure condition is dextrorotatory, but in the 
ionised condition exhibits a Issvorotation ; the addition of acids to 
the aqueous solution, as with tartaric acid, tends to repress disso- 
ciation, and the rotatory dispersion curve for the solution, which 
normally falls as it passes from red to violet, rapidly changes intoi a 
rising positive curve with the addition of increasing, quantities of 
acid. Again, sulphuric acid at low concentration behaves like the 
other aqueous mineral acids, but in pure sulphitxic acid , malic acid 
attains the extreme negative values '[a] red 27*^, [a] violet 
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The effect of excessive sodium hydroxide on the activity of sodium 
malate solution resembles that with aqueous sodiiira tartrate; the 
rotatory dispersion curve becomes gradually flattened^ and finally 
passes over to the other side of the horizontal axis representing zero- 
activityj the transition in this case being U2>wards from the negative 
side to the positive. 

So-called anomalous rotatory disjrersion as evidenced by niaximiim 
and inininauni values or hy achromatism occurs only in the neigh- 
bourhood of zero rotation, and the evidence indicates that it is due 
to til© presence of two optically active components of different opti- 
cal activity. Lowry's suggestion (A., 1914, ii, 786), to use the terms 
simple " and '' complex '' rotatory dispersion in place of “ normal ” 
and ^■'anomalous,'' is commended. D. E. T. 

The Relation of Position Isomerism to Optical ActMty. 
XI. The Menthyl Alkyl Esters of Terephthalic Acid and 
its Nitro-derivatwes. Julius Beeenb Cohen and Hannah 
Smith be Pennikoton (T., 1918, 113, 67 — 66. Compare A., 1916, 
ii, 206), — The average molecular rotation of seven menthyl alkyl 
esters of terephthalic acid is found to be [M]^ — 254^, and the rota- 
tion of menthyl hydrogen terephthalate to be [M]o® — 259*2'^, which 
may be compared with —239® for menthyl benzoate, —243® for 
menthyl alkyl phthalates, and — 332® for menthyl hydrogen 
phthalate. it appears, therefore, that the carbalkoxyl or carboxyl 
group has little influence, in the para-position, on the activity of 
the asymmetric carbon atom. In the case of some menthyl alkyl 
ritroterephthalates, it is likewise found that enhanced rotation is 
exhibited by those esters in which the nitro-group is adjacent to 
the active group'. A strange abnormality is met with among these 
particular o-nitro-esters ; the solutions in benzene have considerably 
higher rotations than the fused esters. 

For details of the preparation and constants of these eeters, see 
the original. J. C. W. 

Absorption of Hard Rontgen Rays in Gases. Minna Lang 
(Ami. Phygik^ 1917, [ivl, 53, 279 — 319). — The experiments 
described were made with highly penetrating rays, the absorptive 
powers of oxygen, nitrogen, air, carbon dioxide, hydrogen, sulphur 
dioxide, and methyl chloride being compared. The results obtained 
show the relative values of the absorption-coeflficieiits for rays of 
varying penetrating power and the dependence of the absorptive 
power on the pressure of the gas. A comparison is made of the 
absorptive capacity of air for Bbntgen rays and y-rays. H. M. B. 

Interpretation of Rontgen Spectra. L, Vegard (Ber. Dent 
physikat Ges., 1917, 10, 328^ — 343). — ^A theoretical paper, in which 
the author discusses the origin of the several series of lines which 
have been recognised in the ’Mgh frequency spectra. It is assumed 
that the atoms are built up in accordance with Bohr's theory, and 
that the high irequency emission is' to ' bC' explained' dh' the^, lines 
adopted by this nuthor. ''' 
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According tO' Debye (A,, 1917, ii, 434), the emission ol th© ii 
series of lines is cine to an inner ring of three electrons. This 
appears to be the most probable cause of the appearance of these 
lines, but it is shown that changes in a four-ring system of electrons 
may also account for the series. 

Th© L and if series require the assumption of rings of electrons, 
the disturbance of which is associated with two or more energy 
quanta, and it is suggested that the origin of the L series is a 
s even-member ed ring of electrons corresponding with two energy 
quanta, the I series an eight-m ember ed ring with two quanta, and 
that the M series is due to a ring of nine electrons associated with 
three energy quanta. H. M. B. 

Atomic Structure on the Basis of Rontgen Spectra. 
L. VegariD {Ber, Bent. Ges., 1917, 19, 344 — 353). — The 

theoretical considerations advanced in explanation of the origin of 
the AT, X, I, and M series of high frequency lines (compare previous 
abstract) have led the author to devise models for the structure 
of the known elements. It is claimed that this system of models is 
in agreement wdth the periodicity in the properties of the elements. 
With increasing atomic number there is a gradual increase in the 
number of concentric electron rings, but each ring appears to retain 
its individual characteristics throughout the entire series of ele- 
ments. Such characteristics are the number of the constituent 
electrons and the energy quanta with which these are associated. 
The number of quanta increases, in general, with the diameter of 
the ring. H' B. 

Resonance and Ionisation Potentials for Electrons in 
Cadmium, Zinc, and Potassium Vapours. John T. Tatii: 
and Paul B. Poote {Proe. Nat. Acad. Sci., 1918, 4, 9). — Accord- 
ing to the observations of Franck and Herte, there are certain 
definite potentials at which electrons cause the emission of rays b}’* 
the atoms of a gas or vapour. 'Two types of collision occur, one of 
which is accompanied by the emission of a single frequency, whilst 
the other causes ionisation and gives rise to a composite spectrum. 
The corresponding potentials are distinguished as resonance and 
ionisation potentials, and these critical values of the potential have 
been determined for cadmium, zinc, and potassium vapours. 

Within the limits of experimental error, th© observed critical 
potentials agree with the values calculated from the quantum 
relation ^v=ey, in which v is th© frequency of the single line in 
the case of th© resonance radiation and the limiting frequency of 
th© line series when the radiation is due to ionisation. H; M. B. 

■ Nomenolatur© of the Radio-elements. St. Meyee and E. 
VON SCHWEIDLEE (Zfitsch. Flekfroohem., 1918, 24:^ SB — 38; Pki/$ihaL 
ZeiUclh., 1918, 19, 30 — 32). — The authors, in a work publisKed on 
radioactivity, have made a number of changes in the symbolic 
representation of radioactive substances. The changevS, which have 
^ been assented to by. fwenty-niiie, German and Austrian chemists 'and 
■ physicists, consist chiefly^ in the following: .(1) Isotopes are desig- 
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iiated by Roman indices, for example, Ui, U,x. (2) Successive dis- 
integration products are designated by Arabic indices, for example, 
UZi, U’Xo. (3) Branched products are designated by dashes, for 
example, Ra(7^, 'RslC^' , the single dash indicating that the sub- 
stances are like polonium and the double dash those like thallium. 

J. F. S. 


TJie Colloidal State of Radioactive Substances. Hilaey 
ZiicHS {Kollokl Zeitsch.j 1917, 21, 165 — 176). — Many recorded 
observations show that certain radioactive substances in neutral or 
slightly alkaline solution exhibit properties which are usually 
regarded as characteristic of colloids, although the concentration 
of the solution is very much smaller than that corresponding with 
saturation with respect to the hydroxide. It has been suggested 
that the behaviour of these radioactive solutions is due to the pres- 
ence of colloidal impurities in the solution, but certain facts cannot 
be reconciled with this h 3 rpothesis. 

In the attempt to obtain further information on the subject, the 
author has investigated the properties of radium-A, radium-R, and 
radium-6' in various solvents, incliiding water, ethyl alcohol, ethyl 
ether, ethyl malonate, and benzene. The nature of the solvent is of 
considerable influence on the behaviour of the solutions in an 
electric field. In the case of water solutions, for instance, radium-A 
is deposited on the anode, radium-R on the cathode, and radium-C' 
to a small extent on the anode, whereas in alcoholic solution, 
radiiim-A is deposited on the cathode and radium-R and -C on the 
anode. The sign of the change of the colloidal particles does not 
depend entirely on the nature of the solvent, for in every case, 
particles of opposite sign appear to be present. The results obtained 
with alcoholic solutions show, moreover, that the relative amounts 
of substance deposited on tbe two electrodes vary with the applied 
potential. This effect has been previously noted in the case of 
colloidal solutions of silvei*. 

The adsorption of the radioactive colloids by various adsorbents 
is also found to exhibit a similar variation when the solvent is 
changed. The variability is said to afford evidence of tb© presence 
of particles of different degrees of dispersity, and it is suggested 
that the radioactive substances occur in the form of ions as well as 
ill colloidal form. 

Although cellulose has but little adsorptive capacity for the 
radioactive substances, it is found that comparatively large quanti- 
ties of the radioactive products remain on the filter when the above 
solutions are passed through an ordinary filter paper. This would 
seem to show that a considerable proportion of the radioactive 
dispersoid particles are of large dimensions, and the suggestion is 
made that these particles contain a very large number of solvent 
molecules. 

The decay of radium emanation in a gas or vapour leads appar- 
ently to the formation of gaseous' ions by the combination of. the 
particles of nndium-A, -Jj and -G with the moleculeenf 'the gas or 
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vapour present. This type- of combination or condensation seems 
to be very different in kind, however, from that which, occurs in 
liquid solvents, in which, apparently, the degree of solvatation is 
such that colloidal properties are developed. H, M. I). 

Radioacti¥e Minerals in Bavaria. II. F. Henrich (/. pr- 
fJhefn.^ 1917, [ii], 96, 73 — -85). — ^The view that the iiuorspar (so- 
called '\Stinkfliiss ’■’) of Wolsenherg, near Wdlseiidorf, in the Upper 
Palatinate, owes its colour and odour to radioactive influences 
has been experimentally tested. 

Crystallised colourless fluorspar can be coloured deep blue by 
the 0- and y-rays of radium, and then shows on gentle warming a 
beautiful green thermoluminescence, which fades and changes into 
the pale violet light characteristic of all fluorspars. But neither 
by radium nor by positive rays (Kanalstrahien) could the 
characteristic odour of Wolsenherg fluorspar be produced. Accord- 
ing to 0. Ruff, this odour, which is produced when the mineral is 
crushed, is typical of free fluorine, and indeed the mineral may be 
used to demonstrate conveniently the odour of this difficultly pre- 
pared element. 

The second part of the paper deals with the detailed analysis of 
copper-uranium mica (chalcolite or tobernite) from Steinbrucli 
Fiichsbaii, near Leopoldsdorf , in the FichtelgelDirge, the composi- 
tion of which agreed closely with the formula 
■ Cu(UO.)2{P04)o,11-5H.O. 

F.,S. 

The Radioactivity oi Archaean Rocks from the Mysore 
State, South India. W. F. Smbeth and H. E. Watson (PhiL 
Mag.f 1918, [vi], 36, 206—214). — Some fifty radium estimations 
have been made of representative samples from the various coni- 
))onents of the Archsean complex of Mysore, in order to see how 
far the various formations or groups are distinguishable by their* 
radioactivity. These are set forth in order of ago of the rock in 
a table. The oldest, the hornblende rocks (epidiorites and 
hornblende schists) of the Bharwar system, are low in, radium 
and uniform, between 0*14 and 0*25 (xlO*^^ gram of radium per 
gram, of rock), and the rocks of the chloritic series, next in age, 
do not differ much from them. Intrusions of the Champion gneiss 
and the related quartz veins of thoKoiar Field, which contain much 
more radium than the normal schists, considerably increase the 
radium content, whereas the basic intrusions of Bharwar age con- 
tain much less radium than the schists themselves. On radio- 
active evidence, the original classification which correlated the, 
Bellara trap with the Grey trap of Chitaldrug is correct, rather 
than the newer correlation of the. latter with the Santaveri trap of 
the Kadur district, which resembles it closely, but contains thfee 
times as much radium as the other two. This affords an; example 
of, the possible use oi. such determinations in' the correlation of the 
•highly metamorphosed,, df the Arohean complex."' • 
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Tlie^ Chainpiori gneiss, Peninsular gneiss, and Closepet granite, 
next in age,^ contain four to five times as miicli radium as the 
Bharwar scliists and twelve to fifteen times as iniicli as the next 
and following Cfiariiockites, which stand apart from the others in 
virtue of exceedingly low radium content. This confirms Holland's 
classification of Charnockites as a distinct petrographical province. 

The general conclusions are* that these very ancient rocks, all 
supposed to be of igneous origin, contain remarkably little radium. 
For the fairly uniform hornblendic schists of the Xolar Field, the 
radium content does not vary with the depth from the surface. 
Amongst magmas, the more basic contain less radium than the 
more acid, the Charnockite • magma of mteriiiediate composition 
being a striking exception. F. S. 

Infliience of Heat Treatment on the Electrical and Thermal 
Resistivity and Thermo-electric Potential' of some Steels. 
Ebwabb B. Campbeul and William C. Down (/, Iron Steel InU,, 
1917, 96, 261 — 266). — In a series of annealed and hardened steels 
containing from 0*018 to 1*184% of carbon, the ratio of the elec- 
trical resistivity to the relative thermal resistivity is in all cases 
higher than for pure iron. The effect of quenching is to raise both 
values. The thermo-electric potential varies with the nature as 
well as with the concentration of the elements dissolved in the 
iron. [See, further, Ind., 1917, 1051.] C. H. D. 

Permanganate Electric CeE. A. W. Waebixgtoe (Chem, 
N&trs, 1918, 117, 97 — 98), — Potassium permanganate is used 
as ^ the depolarising agent in a two-fluid electric cell, in 
which the carbon plate is immersed in a dilute solution con- 
taining 3*16 grams of potassium permanganate and 6 c.c. 
of concentrated sulphuric acid in 250 c.c. of liquid, contained in a 
porous pot. The outer zinc compartment, of 750 c.c. capacity, 
contains a strong solution of zinc sulphate (14*55 grams). The cell 
gave a voltage of about 2. Two such cells were connected up to 
a water voltameter and tangent galvanometer in series, and, after 
the first ten minutes, the fall in current in a run extending over 
three hours forty-six: minutes was from 0*09 to 0*085 ampere only, 
and the voltage at the end was still 3*7, With a single-fluid per- 
manganate cell containing the same amounts of permanganate and 
sulphuric acid with amalgamated zinc and carbon, the current, after 
ten minutes, fell from 0*0538 to 0*0358 ampere in 146 minutes, 
whilst the voltage at the end was 1*5. The yield of current with 
very dilute sdlutidfis in a two-fluid cell is very high, and a cell 
containing 0*79^ gram of potassium permanganate and 2*64 grams 
of sulphuric acid in 250 c.c. of liquid, and 3*59 grams of crystal- 
lised zinc sulphate in 750 c.c., deposited 0*48 gram of copper in 
three hours, whilst nearly 75%, of the energy was still available, 
A similar dichromate cell, containing 5*88 grams of potassium 
dichromate _ and,, 13*72 grams of ^ concentrated sulphuric acid in the 
carbon compartment, gave,' an average ciirrent of 0*0632 ampere 
only. 
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The Magnetic Properties of Manganese and of some 
Manganese Steels, Bir Egbert Hadpield, ■€. Chenevkau, and 
Ch, Geneau (Froc» Hoy. Soc.j 1917, [/I], 94, 65 — 87; (Jom/pt. rend., 
1918, 166, 390 — 392). — Measiu’emeiits have been made of the 
coefficient of magnetisation of manganese, free from occluded gases, 
and a number of manganese steels. Manganese is paramagnetic. 
[For numerical data, see Ind., 12a.] W. G, 

Energy Theory of Matter. Elmer B. Vliet {Chem. News, 
1918, 117, 118 — 119).— It has been pointed out by Thornton {A., 
1917, ii, 164) that the molecular heat of combustion of an organic 
compound is proportional to the number of oxygen atoms -which 
is required for the complete combustion of one molecule of the 
organic substance. According to Eedgrove (A., 1917, ii, 411), the 
molecular heat of combustion can be represented by an additive 
series of terms which depend on the number and type of the 
valency bonds in the molecule. 

By applying these relations to the aliphatic hydrocarbons, it is 
shown that the coefficients characteristic of the several terms in 
Redgrove's series may be calculated. The values so obtained 
differ from, those calculated by Redgrove, and the conclusion is 
drawn that the molecular heat of combustion cannot be regarded 
primarily as a function of the number and type of the valency 
bonds. It is, however, still possible that the energy change accom- 
panying a reaction may depend on the valency changes. 

H. M. B. 

A Higli Temperature Thermostat. J. L, Haughtox and 
D. Hanson (/, Inst. Metah, 1917, 18, 173— 186).— The instru- 
ment consists in principle of a double-walled vessel, like a Bunsen 
ice calorimeter, made into a furnace by winding with nichrome 
wire. The vessel acts as a gas thermometer, and the- variations of 
pressure of the air contained in it operate a contacbbreaker, con- 
sisting of a U-tiibe containing mercury with two platinum contacts, 
through which passes a relatively small current* The latter, by 
means of a solenoid, pulls a, fork out of or into two mercury cups, 
so introducing an external resistance into the heating circuit or 
cutting it out. The other side of the U-tube is connected with a 
second thermostat of simpler construction, which serves to com- 
pensate for changes of external pressure and temperature. 

The furnace bulb is made of silica, and may be used for tempera- 
tures of the order of 1000°. The U-tube has a tap for removing 
the mercury when fouled by sparking, and is made sufficiently wide 
in the upper part of the limbs to prevent the mercury from being 
sucked back when the furnace is shut off. The cold thermostat 
consists of three concentric cylinders, of which the inner one acts 
as the air-bulb, and is surrounded by benzene contained in the 
middle vessel, oil' which a line resistance wire is wound. The 
benzene, in expanding, operates a mercury contact-breaker. The 
third cylinder contains insulating material. With this arrange- 
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iiieiitj the temperature of this part of the apparatus is constant 
within less than O'P. The main furnace is then kept constant 
within 1^, 

By connecting another furnace, such as a crucible furnace, in 
series with the main regulating resistance, but in parallel witli a 
thermostat furnace, the temperature of the former may be kept 
constant with about the same accuracy as the thermostat. By 
automatically reducing a resistance in parallel with the controlled 
furnace, very regular cooling may be olDtained, such as is required 
in taking cooling curves. C. H, D. 

Adsorption Compounds and Adsorption. III. The In- 
fluence of the Adsorption of certain Substances by Alcohol 
L. Bebczeller and St. Hetenyi {Biochem.. Zeitsch., 1917, 84, 
137 — 148). — number of measurements are given of the adsorp- 
tion of alkali hydroxides, acetic acid, iodine, mpthylene-bliie, etc., 
by starch, charcoal, etc., and the influence of the additions of 
alcohols. The influences of isocapillary and eqiiimolecular solu- 
tions of the alcohols on adsorption were compared. Generally, the 
isocapillary solutions did not exert the same amount of inhibition, 
the solutions of lower alcohols, which contain a relatively large 
amount of alcohol, exerting a greater inhibition than isocapillary 
solutions of the higher alcohols. Those isomolecular solutions of 
which the surface tensions are lowest exert, however, a greater 
inhibitory action. S. B. S. 

Gliding Dialysis. II. H. Thoms (Ber,, 1918, 51, 42—45. 
Compare A., 1917, ii, 561).— Instead of rotating the dialyser about 
the plane of the membrane, it may be rotated or shaken in the 
same plane, with equally good results. The new arrangement is an 
iniproveraeiit, inasmuch as it imposes very little tearing strain on 
the membrane, [See, further, 190a.] J. C. W. 

Solubility and Dissociation of some Electrol 3 dies in 
Etbyiur ethane. M. Stuckgold (J. Chim, Phys., 1917, 15, 
502 — 516). — The author has determined the solubilities of the 
following salts in ethyiurethane at 60^: ammonium, rubidium, 
potassium, tetramethylammonium and tetraethylammonium iodides, 
sodium, potassium, rubidium, and tetramethylammonium bromides, 
sodium, potassium, and ammonium chlorides. The conductivities 
of six electrolytes, namely, ammonium, potassium, and tetraethyl- 
ammonium iodides, tetramethylammonium bromide, cobalt nitrate, 
and zinc nitrate, have been determined, those of the iodides being 
taken to the greatest dilutions suitable, considering experimental 
errors. The cryoscopic constant of this solvent, using naphthalene, 
carbamide, and nitrotoluene as solutes, was found to be 53‘2, and 
from this, molecular weight determinations by the cryoscopic 
method indicated that ammonium, potassium, and rubidium iodides 
are dissociated in 'ethyl urethane. 

Molecular weight determinations on ethyiurethane,, based on the 

' ' ?♦— 2 . 
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capillarity constant, using the formula if — 0‘6r(4‘8 — log p)/« 2 s 
where- T is the absolute b. p. at p mm. of mercury and h . r, 
where h is the height of ascension and r the- radius of the capillary 
in millimetres, show that ethylurethane is strongly polymerised, 
the- factor of association being almost independent of the tempera- 
ture over the- range 65 — 179®. The viscosities and densities of the- 
urethane at 60®, 70®, and 80® were also determined. W. G. 

Ultrafiltration of Supersaturated Solutions. L. Berczellbr 
(Biochem. Z/eitsch., 1917, 84, 156 — 159). — Supersaturated solutions 
of menthol, thymol, and naphthol were filtered through collodion 
membranes, and the surface tensions of filtrate and residue were 
determined by the stalagmometer. In certain cases, the results 
(lower surface tension of residue) indicated that some of the solute 
was retained on the filter, from which fact the conclusion is drawn 
that the supersaturated solution is colloidal in character. 

S. B. S. 

Colloidal Nature of the y- Alkali Resin Soaps. Ludwix-j 
Paul {Kollokl ZeAucli., 1917, 21, 176 — 191 ). — A general account 
is given of the properties of solutions of sodium and ammonia resin 
soaps in which particular attention is directed to the colloidal 
properties of the solutions and to differences between the resin and 
fatty acid soaps. Dilute solutions of the alkali resin soaps repre- 
sent highly disperse colloid systems of very pronounced stability. 
On the addition of basic dyes, such as methyl-violet and magenta, 
colloidal lakes are formed which can be kept without change for 
prolonged periods of time. The lakes are coagulated on the addi- 
tion of suitable electrolytes. 

On addition of hydrochloric acid to the y-alkali resin soaps, 
y-pinic acid is obtained, and this behaves very similarly to the 
soaps towards basic dyes, [See Ind.^ April.] H. M. D. 

Colour and Degree of Dispersity [of Colloidal Solutions]. 
L. Beeckellee {Biochem. Zeitsch,, 1917, 84, 166 — 174).— Gold 
sols have varying colours, according to the size of the colloidal 
particles, and Harrison (A.,, 1912, ii, 240) has directed attention to 
the similarity of the colours of the adsorption complexes of iodine 
with starch and dextrins, where similar variations of colour are 
produced by varying the size of the particles of the carbohydrate. 
The author shows that similar variations in the colour of the 
adsorption complexes of lanthanum hydroxide can be produced by 
varying the size of the particles of the hydroxide. Attention is 
also directed to analogies in the colour variations in certain com- 
plex copper compounds, in certain reactions of bile pigments, in 
some'' furfuraldehyde reactions (TJdranszky, A., 1889, 1024; 1891, 
350), and in ''the' nuances of solutions of dyes when subjected to 
varying treatments (heating, dilution, treatment with salts, etc.)., 

' " 'S.'B. S. 
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Anisotropic Colloidal Solutions. W. Reinders (Kolloid 
ZeitHcli,^ 1917, 21, 161 — 165. Compare Diesselliorst and Freiind- 
iich, A., 1916, ii, 65; Kruyt, ihuL, ii, 486). — Witli a view to tlie 
explanation of tlie double refraction which is exhibited by certain 
colloidal solutions, further experiments have been made with 
vanadium peiitoxide sols which seem to show that the particles of 
such sols are crystalline. By varying the conditions of formation 
of the peiitoxide, it has been found that there is no clear line of 
demarcation between the particles which are present in the initially 
isotropic sols and those which can be microscopically identified as 
crystalline particles. Although the double refracting power of a 
sol is only developed very slowly at the ordinary temperature, the 
transformation takes place much more quickly at 100^. In the 
freshly prepared sols, the ultra-microns are spherical, but on heat- 
ing at 100^, elongated iiltra-microns make their appearance in a 
short time. These increase in size and number, and the change is 
accompanied by a considerable increase in the viscosity. 

Experiments made with mercurous chloride and lead iodide gave 
similar results. If these substances are prepared by double decom- 
position in presence of a protective cplloid, doubly refracting sols 
are obtained, but there is a continuous transition from the sol con- 
dition to that which is represented by crystalline suspensions of 
these substances. 

The anisotropic character of the sols in question appears there- 
fore to be due to the crystalline nature of the ultra-microns, 

H. M. B. 

Kinetics of the Reactions in the Formation and Floccula- 
tion of Colloidal Solutions, L. Beeczeller {Biochem. Zeitsch,, 
1917, 84, 175 — 182). — Iodic acid accelerates the reduction of 
gold chloride solutions by sulphurous acid, as do also mercuric 
salts, and the colour of the sols varies in the latter case with the 
salt used. Examples are given of the influence of capillary active 
substances (hexoic and decoio acids) on the floccnlation of colloidal 
gold and starch solutions, which are cases of sensitisation of colloids 
to salt precipitation, as recently demonstrated by Preundlich and 
Rona (A., 1917, ii, 366), S. B. S. 

Coagulation and the Attraction of Particles. Riohabd 

ZsiOMONDv (Nadir, K. Ges, Gottingen, 1917, 1 — 43; from 

Ghern. Zentr,^ 1917, ii, 350 — 351 — The paper deals with the possi- 

bility of determining the attraction (if any) between discharged 
colloidal particles from measurements of* the rate of coagulation. 
Experiments in which the changes of colour of gold hydrosols were 
employed as an indicator of the progress of the coagulation showed 
that a pure colloidal gold solution of a given nature and concen- 
tration has a certain minimum time df coagulation, independeht 
of the nature, and to a' great extent independent of tho’ conceiit'far' 
tion, of the electrolyte employed. The; period of rapid coagUlatiou 
i$', reached before the .'particles', are cohipletely ' discharged, but the 

^ and 92#' i,."‘ “ 
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reiriahiiiig ftliarges are small (compare Hardy and Powis, ZeiiscJi. 
2 Ph'i/sikak Ghem,^ 1915, 89, 179). The time of coagulation is 
approximately proportional to the gold concentration. A method 
of observing the progress of coagulation ultramicroscopically 
given, and by this means the diminution in the number of primary 
particles and the production of secondary particles (which shine 
more brightly) were determined. Eroiii these results, it is calcu- 
lated that the sphere of attraction of a primary particle is tv/o or 
three times its radius. This is in agTeement with the results 
obtained by other writers in other ways. It is proved, therefore, 
that the discharged particles do attract one another when they 
come within this distance of each other. V. S. 

Retardation of the Formation of Prussian Blue and 
other Reactions in Aluminium Hydroxide Sols. Josef 
Reitstotter (KoUoid ZeiUch,^ 1917, 21, 197 — 200). — In the course 
of observations on the coagulation of aluminium hydroxide sols in 
presence of various alkali metal salts (Gann, A., 1916, ii, 382), it 
was found that after coagulation by the addition of a very dilute 
solution of potassium ferrocyanide, the solution gave no blue colora- 
tion on the addition of ferric ions until after the lapse of a con- 
siderable interval of time. To explain this effect, it was suggested 
that the ferrocyanide ions are adsorbed and subsequently enveloped 
by the coagulate. 

Further experiments show that the retardation is very much 
less pronounced if some other coagulating electrolyte, such as sodium 
citrate, is added to the sol either before or after the addition of 
the ferrocyanide. In these circumstances, it is more probable that 
the retardation of the formation of Prussian blue is to be explained 
by the adsorption of both the ferrocyanide and the ferric ions. 
If either or both are then displaced by other ions, conditions favour- 
able to the formation of Prussian blue are obtained. 

Similar retardation phenomena have been found when a little 
of the blue sol obtained by acidifying Congo-red is mixed with a 
colloidal solution of aluminium hydroxide and a drop of sodiuiri 
hydrogen carbonate solution is added to the mixture. The blue 
sol may be replaced by benzopiir]n.irin or rosolic acid. [See Ind., 
7jA.] ' n.'M. I). 

General Curves for the Velocity of Complete Homo- 
geneous Reactions between Two Substances at Constant 
Volume. Geokoe W. Todd (Phil Mag.^ 1918, fvi], 35, 281 — 280). 
— By choosing suitable quantities to represent the concentration of 
the reacting substances, it is possible to plot curves showing the 
connexion between the rate of change and the time, which are 
applicahle to all reactions of the same type. The mode of repre- 
sentation may be illustrated by reference to the biraolecular velocity 
, eqtiaiion , dm jdt = ^(« — a)(h -* x). If a, E = ka, and f^hj a, 

this equation assumes tlie fcjrm dXjxU^K{l'-^X){ 2 i — X), and on 
integration "this' gives Ai = 1 j(l — p) . {log ^(1 — .T) / (p - X ) ) . The 
. curves: referred to are the’^i obtained by plotting X against, Et< for 
values of p— 1’5, 2,' 3, etc.""' 
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Cforrespoiidiiig series of curves are plotted for tlie teriiioleciilar 
reaction represented by 2 A -p B — > for tlie three cases in wMcli 
the initial concentration of A is equal to, greater, and less than 
that of B, Curves for the quadrimoleciilar reaction Sri — >- and 
2 A + 2B — >■ are also shown. 

These general curves may be applied in practice for the deter- 
niination of k, of the value of X corresponding with a given time 
interval, or for the determination of the order of a reaction. If 
the order of the reaction and the initial concentration are known, 
it is only neGessar3r to measure X corresponding with a certain 
value of t, and the curves then give Kt, and therefore h. The 
fraction X changed in a given time may be read oS from the 
curves if the order of the reaction, the coefficient and the initial 
concentrations are known. To find the order of a reaction, it is 
necessary to know the initial concentrations and two correspond- 
ing values of X and t. The particular curve on which the two 
points (X, t) fit most exactly determines the order of the reaction. 

H. M. B. 

Relationship between the Saponification Velocity Con- 
stants of Esters* P. E. Yeekade {Gheyyv, Weehhlad.^ 1918, 15, 
203 — 208). — The author finds that the ratio of the velocities of 
saponification of mixed anhydrides of acetic, propionic, etc., acids 
with different acids is always the same. A. J. W. 

Velocity of Saponification of certain Esters hy Tenth- 
normal Potassium Hydroxide in Di:lerent Solvents at 25'^. 
Ernest Anderson and H. B. Pierce (J. Phf/sical Gliem., 1918, 22, 
44—67). — The object of these experiments was to determine 
whether the relative velocities of saponification of different esters 
are affected hy the nature of the solvent and whether the relative 
rates of saponification of different esters containing the same alcohol 
(or acid) are independent of the nature of the alcohol (or acid). 

The rates of saponificaBon of twenty-three esters were measured 
at 25*^ in 90% methyl alcohol, 90% ethyl alcohol, isoamyl alcohol, 
B® 0‘8166, and, when possible, in water. The results obtained 
sliow that the relative values of the velocity coefficients in the 
different solvents vary considerably with the nature of the ester. 
Esters containing the same alcohol (acid) are saponified at relative 
rates which depend on the nature of the alcohol (acid). 

H. M. B.' 

Hydrolysis of Triethyl Citrate and the Ethyl; Hydrogen 
Citrates. Joh. Pinnow (Zeitsch. Elehtrochem., 1918, 31 — 36). 

— ^^The hydrolysis of triethyl citrate, symmetrical and in^mmetrical 
diethyl hydrogen citrate, and symmetrical and imsymmelrical ethyl 
clihydrogeii citrate hy means of sodium hydroxide has h#en studied 
@!*t a series of temperatures from 0^ to 100°. The hydrolysis of the 
'various stages is shown to take place at very diff'erent velocities 
between the temperatures of 8° and 50°, , Each step iprihe hydroh 
lysis may be separated fromrihe others, and goes to, completion^ aS' ^ 
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a st'tictly biinolecular reaction. The side ethyl groups are the 
first to be removed, and in no circumstances do symmetrical diethyl 
hydrogen citrate or unsymmetrical ethyl diliydrogeii citrate appear 
in recognisable quantities as products of any of the hydrolyses. 
These products are only obtainable by the esterification of citric 
acid. The preparative separation of the iiiono- and di-ethyl esters 
from one another and from citric acid can be effected by ether 
extraction from aqueous solution in a Partheil-Rose apparatus. 
The various esters were identified by measurements of their 
hydrogen ion concentration by means of the colorimetric process 
of Friedenthal, Salesky, and Salm. The temperature coefficient of 
the rate of hydrolysis is high for all five compounds at temperatures 
below 23° ; in the case of the unsymmetrical diethyl ester and the 
monoethyl esters a minimum is shown between 23° and 30°, and a 
second minimum for the monoethyl esters between 45° and 60° and 
38° and 45° respectively. The stepwise hydrolysis and the first 
minimum of the temperature coefficient are explained by the forma- 
tion of additive products between the ester and the alkali, these 
compounds undergoing decomposition as the hydrolysis proceeds 
into the original compounds. The following reaction constants and 
temperature coefficients have been found: Hydrolysis of triethyl 
citrate, at 8T° 63*7 at. 15°, 98*9 at 23°, 149*8 at 30°, 

253 at 40°, and 443 at 50°; increase of logZ: for 10° between the 
successive temperatures is 0*328, 0*239, 0*259, 0*227, and 0*2*43. 
Unsymmetrical diethyl hydrogen citrate, /i: = 1*725 at 8*1°, 2*92 at 
15°, 4*28 at 23°, 5*14 at,;30° 9*38 at 40° 16*17 at 49°; increase 
of logh, 0*330, 0*208, 0*114, 0*262, and 0*263. Symmetrical diethyl 
hydrogen citrate, = 0*474 at 6*7°, 0*841 at 15° 1*48 at 23°, 2*27 
at 30°, 4*16 at 40°, and 6*84 at 50°; increase of log/c, 0*300, 0*306, 
0*266, 0*263, and 0*216. Symmetrical monoethyl hydrogen citrate, 
It r:. 0*0038 at 0°, 0*0149 at 15°, 0*0283 at 23°, 0*0409 at 30°, 0*0743 
at 38°, 0*1153 at 45°, 0*245 at 60° 0*584 at 75°, and 2*86 at 100°; 
increase of log^t, 0*396, 0*349, 0*229, 0*324, 0*273, 0*218, 0*251, 
and 0*276. Unsymmetrical monoethyl hydrogen citrate, /c — 0*0825 
at 8° 0*132 at 15°. 0*238 at 23°, 0*302 at 30°, 0*511 at 38°, 0*664 
at 45°, 0*080 at 55°, 1*76 at 65°, and 10*65 at 100°; increase of 
logk, 0*291, 0*320, 0*147, 0*285, 0*154, 0*217, 0*213, mid 0*212. 
The figures in all cases refer to the hydrolysis of a single ethyl 
group. J. F. S, ' 

Rata of Solmtion of Silver in Uhromic Acid- E. Cl. Van 
Name - and D. U. Hill (Amer. J, ScL, 1918,, fiv], 45, 54— 

Thd measurement of the rate at which silver dissolves in ch^mic 
acid solutions containing sulphuric acid has shown that the inxijial 
velocity is greater than the velocity which characterises the notihal 
dissolution process. The' anomaly indicates that the veloOity 
depends on the physical state of the metal, and this in turn suggests 
thnt the rate of dissolution of the metal Is not entirely determined 
by diffusion process.. ' 

'Previous experiments have shown that the rates of dissolution 'of 
'different metals tend' tO'''hecome more nearly equal as tho' concents 
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tion of the sulphuric acid iii the solution increases. The behaYioiir 
of cadmium and silver forms an exception to this rule, in that the 
relative rates of dissolution diverge with increasing acid concen- 
tration. H. M. B. 

Contact Catalysis. I¥. Wildeb D. Bancroft {J. Physical 
Gliem., 1918, 22, 22—43, Compare this voL, ii, 40).— A discussion 
of false equilibria in reference to the poisoning of catalysts by the 
adsorption of one or other of the products of reaction. Such 
adsorption will cause the reaction to slow down, and it may be 
brought practically to a standstill. In these circumstances, an 
apparent or false equilibrium is reached which will depend on the 
relative amount of the catalyst present. It is probable that molten 
sulphur catalyses the reaction between hydrogen and sulphur, and 
that hydrogen sulphide acts as a poison towards the catalyst. A 
similar effect is supposed to obtain in the reaction between hydrogen 
and selenium. 

Enzyme reactions are in many cases affected by the products of 
reaction, in that a large quantity of enzyme is required to com- 
plete^ the reaction. In such cases, false equilibria are set up which 
may be explained in terms of the poisoning of the enzyme by one 
or other of the reaction products. . H. M. D. 

The Variations in the International Tables of Atomic 
Weights. Th. Renaed (J. Chim, phys,, 1917, 16y 541 — ^548).— 
A brief discussion of the revisions made of the various atomic 
weights by the International Committee since 1903. The author 
advocates the use of the rounded-off values suggested by G-uye 
(compare A., 1916, ii, 386). W. G. 

Hydrogen Isotopy. A. E. LacombliS (Chem. Weehblad, 1918, 
15, 38—40). — Polemical. A criticism of the views expressed by 
Scheriiiga (ihi(L^ 1917, 14, 953) on the relationship of ProuPs 
hypothesis to the periodic system. A. J. W. 

Front’s H 3 rpothesis and th© Periodic System. K. Schkbinga 
(fJhem, Weekhln^l, 1918, 15, 221).— A reply to Lacomble (preceding 
abstract). ' A. J. W. 

The Exchange of Energy in the Collisions between 
Slowly-moving Electrons and Molecnles of Gases. G. Hbetz 
(Ber. IJeuth physihdl. Ges,, 1917, 19, 268 — 288). — A theoretical 
paper in which the laws governing the exchange of energy between 
colliding electrons and molecules are discussed in reference to atomic 
and molecular structure* From the available data for helium, it 
is calculated that the !|>ss of energy in the collision between g»*n 
electron and a helium 'fetom is 0*00027 times the energy; of: the. 
'electron. ' This result is very 'nearly fhe same as that wWh is 
derived on the .assuiiptioh '■ 'that ^ the laws of' 'collision^ are those 
.governing collisions between spheres,' an^:. frbto the close 
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agreeiiieilt the conclusion is drawn that tlie energy lost by iJie 
electron is represented by the increase in the kinetic energy of the 
lieliiim atom. In the case of hydrogen, however, the loss of energy 
is found to be much greater, namely, 0’06 of the energy of the 
electron, and it would seem that the collision of an electron with 
a hydrogen molecule is accompanied by an increase in the internal 
energy of the molecule. 

The movement of electrons in gases at higher pressures and the 
influence of small quantities of impurities on the effects produced 
are also discussed from the point of view of the author's theory. 

H. M. D. 

P- ¥aleiicy Centres. III. The Periodic System. 0. Hms- 
BBRG (/. p?\ Chem.^ 1917, [ii], 96, 166 — 173. Compare A., 1916, 
i, 725; 1917, ii, 173, 461). — As explained in the earlier papers, the 
atoms of the elements lithium, glucinum, boron, and carbon are 
assumed to possess one valency centre, the chemical valency of 
which ranges from one to four, the maximum being attained at 
carbon; in the remaining elements of the first group, the atoms 
contain two valency centres, one being quadrivalent throughout and 
the other gradually increasing in valency from 1 to 4, so that the 
surplus or normal valency falls in the order 3, 2, 1, 0 for nitrogen, 
oxygen, fluorine, and neon respectively. Similar differences exist 
in the second series of the ]>eriodic system ; a single valency centre 
or atomic nucleus is present in the first four members, but at the 
fifth element, namely, phosphorus, a second valency centre enters, 
and the remainder of the elements of the series up to argon con- 
tain the two atomic nuclei which in the last element just satisfy 
one another and leave the element without free valency; contrary 
to the earlier opinion, chlorine probably contains only two valency 
centres, this view receiving support from the similarity in the 
general properties of the chlorides and cyanides, and the analogy 
between the intra-atomic structure of the chlorides and the intra- 
molecula'r structure of the cyanides, for example, ‘-‘-Ag for 

silver chloride and N-C-^Ag for silver cyanide. In the next series, 

a different type is encountered; the assumption is made that in 
these elements a aexavalent atomic nucleus is present, in which the 
active valency increases by units from potassium up to the maxi- 
mum of six, which is attained at chromium; the atoms of the 
succeeding elements, manganese, iron, cobalt, and nickel, include 
an additional valency centre which possesses an additional free 
valency at each element named, so that the maximum possible 
valency for these metals is 7, 8, 9, and 10 respectively, the maxi- 
mum apparently being attained in iron carbonyl, Fe(CO) 4 , with 
octavalent iron ; in the case of cobalt, the full possible nonavalency 
is never reached, the differential valency, or the difference between 
the valency , of the sexavalent and tervalent nuclei supplying the 
.maximum; with nickel also the differential valency has a value 2., 
in agreement with the , composition of most of the compounds, 
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aliiioiigii ill nickel carbonyl, Ni(CO)^, the atom appears to attain 
octavaleiicy, but, however, is still short of decavalency. The 
metallic nature of the whole of the ten elements of this third series 
is " ascribed to the presence of the sexavaleiit atomic nucleus. 
Copper is regarded as a transition element between the third and 
fourth series, and therefore probably abnormal ; from zinc onwards, 
the members of the fourth series fall into a normal group, the 
valency of the first atomic nucleus gradually increasing in valency 
until quadrivalent germanium is reached; after this point, the 
atoms of this series contain a second atomic nucleus the valency of 
which gradually increases from unit value in arsenic to 4 in 
krypton, the latter therefore being devoid of free valency. For 
the present, the theory is extended only as far as the fifth aiid sixth 
groups ; the elements of the former contain as their essential charac- 
teristic a sevavalent atomic nucleus which exerts its full effect in 
molybdenum, the last four elements of the group (one unknown) 
including an additional nucleus, but the final elements, namely, 
rhodium and palladium, exert only their differential valency. 
Silver, like copper, is probably an abnormal transition element. 
The sixth series, from cadmium to xenon, is normal, and corresponds 
with the zinc-krypton group. B. F. T. 


Inorganic Chemistry. 


Tlie Hydrides oi the Metalloids. K. be Forcrand (J. Chim. 

1917, 15, 517 — 540). — ^An elaboration of work already puh- 
lishecl (compare A., 1905, ii, 696) and a discussion of Berthoudh 
work on this subject (com;^are A., 1917, ii, 237). W. G. 

Hydrogen Peroxide as a Reducing Agent. M. KLEiNsrtcK 
(Ber., 1918, 51, 108 — 111). — Silver chloride, suspended in potassium 
hydroxide solution, is quickly reduced by hydrogen peroxide accord- 
ing to the equation 2 AgCl + -i- 2K6 h = 2 Ag 4- O2 -f 2Ka 4- 

Carbonyl chloride and phenyl carbonate also react with alkaline 
hydrogen peroxide, and so does a saturated solution of potassium 
hydrogen carbonate if kept at 100^ in a pressure bottle. The dis- 
tillate obtained by passing steam through the products reduces 
ammoniacal silver oxide, and is therefore said to contain form- 
aldehyde. The author sees in these reactions a new interpretation 
of the assimilation of carbon dioxide by plants, thus: H2CO34" 
H20 o==CH 20 4 -Ho 0 4-30. [See also Ind., April.] J. 0. W. 

¥ariations of the Density of Air and the Loomis-Moriey 
Law. ' Ph. A. Guye (/. Qhim, phys,, 1917, 15', 561— -566).^ — ^A sttidy 
of' the results' obtained ' by ' various workers for' the weight., of' a 
normal, litre 'of .air, .in which it is shown that the results^, takehas 
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a whole, verify the qualitative experimental relation, stated by 
Ix)omis and Moiiey, between tb© density of the air and the baro- 
nietric pressure. Tb© most probable explanation of sticb varia- 
tions ill density is based on tb© presence in tbe air of varying 
quantities of dust, invisible under tb© ultramicroscop© . The mean 
of tbe most modern determinations gives the value 1*2928 grams as 
tlie weight of a normal litre of air. W. G. 

Portable Hydrogen Sulphide Generator, W. Faitoutk 
Munn (J. IncL Bng. Ghem,^ 1918, 10, 130 — 131).— A wide glass 
tub© has two bulbs formed at its lower end, tb© bottom bulb being 
provided with a draw-off tap. A perforated lead plat© is fitted at 
the constriction between tbe bulbs (a piece of glass tubing in tb© 
lower bulb acts as a support for the plate) and ferrous sulphide is 
filled into tbe upper bulb. Tbe acid reservoir consists of a large 
bulb, tb© stem of which passes through a cork closing tbe top of 
tb© wide glass tube and extends to tbe bottom of tb© lower bulb. 
A tapped exit tub© for tbe gas is placed near tbe top of the wide 
tube, and this exit tub© is fitted with a small washing tube. 

W. P. S. 

Automatic Hydrogen Sulphide Stopcock, Carl H. Classen 
(J. Indu Bug. Chern,, 1918, 10, 131 — 132). — To tb© delivery tube 
of tb© hydrogen sulphide apparatus is attached a length of rubber 
tubing in which is inserted a glass “ pearl ’’ made from glass tubing 
having a diameter slightly larger than that of the rubber tubing. 
When the rubber tubing over tb© ^^pearF' is compressed between 
tbe linger and thumb, a channel for the flow of tb© gas is formed 
between the glass and the rubber. W. P. S. 

Chloro- and Bromo-aminostalphonic Acids. Wilhelm 
Traube and E. von Drathen (Ber., 1918, 51, 111—115). — Solu- 
tions of potassium aminosulpbonat© and bypochlorous acid in equi- 
valent proportions react in the cold to form potassium chloroamina- 
sulphonaie^ NHCl-SO^K, which may be isolated by evaporating 
tb© mixture to a small bulk, in a high vacuum, at as low a tempera- 
ture as possible and precipitating with alcohol. The salt forms 
limpid, hygroscopic crystals, and is comparatively stable. When 
warmed with mineral acids, hydrolysis takes place according to 
the equation NHChSOgH + H 2 p=:HH 2 Cl + H 2 S 04 . Tbe corre- 
sponding harium salt is not so stable, hut potassium hromoamino- 
tdphona, t e . is ^ very simil ar . 

Similar salts may h© prepared by tb© interaction of free amino- 
sulpbonic acid and metallic hypochlorites. Alkylaminosulpbonates 
apparently give very unstable products, for evolution of gas is 
noticed as soon as bypochlorous acid is added. 

There ar© indications that a double amount of bypochlorous 
acid produces less stahl© dichloroaminosulphonates, J*. 0. W. 

. ' Rate of 'Hydrolysis' and Electrical ConduCtiirity of Hypo- 
phosphoric Acid Solutions. ■ B, G.' Tan Fame and WmiiEaT J. 
Huff J. ' 46, 103--118)*— Th©' iodometrie 
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iiietliod for tke estimation of piiospliorous acid in presence of hypo- 
phosphoric acid (this voL, ii, 128) has enabled the authors to- in- 
vestigate the rate of hydrolysis of the latter acid. The data 
obtained at 25® and 60® show that in dilute solutions containing 
hydrochloric acid as catalyst the hydrolysis proceeds in accordance 
•with the equation for a unimolecular change. The velocity co- 
efficient increases much more rapidly than the hydrogen ion con- 
centration. The temperature coefficient for 10® is 2*7. The fact 
that the hydrolysis follows a unimolecular law is in favour of the 
formula TI 4 P 2 OS rather than HoPO^ for hypophosphoric acid, for 
the production of phosphorous and phosphoric acids would require 
the interaction of two molecules of acid if it had the simpler 
formula. 

For the conductivity measurements, pure solutions of the acid 
were prepared from lead and copper hypophosphate by the action 
of hydrogen sulphide at low temperatures. The metallic sulphides 
were filtered off and the excess of hydrogen sulphide removed by 
a current of air. The conductivity of the solutions after complete 
hydrolysis was also determined. 

The molecular conductivity at 25® referred to the formula 
H4p20(^ increases from A =384*7 at 'Ij = 32 to A = 629*3 at - 2 ; = 1024. 
After hydrolysis,, the conductivity of the stronger solutions is 
diminished, whilst that of the more dilute solutions is increased. 

Attention is directed to the resemblance between the properties 
of hypophosphoric acid and pyrophosphoric acid. This resemblance 
is found in the conductivity of the solutions, in the behaviour 
towards indicators, and in their solubility relations, and may be 
adduced in support of the formula H 4 PoO(j for hypophosphoric 
acid. “ 'H. M. D. 

Preparation of' Amorphous Boron. ' WirjiELaU Kroll {ZeitscJk 

anorg, 1918, 102, 1 — 33). — The paper gives the results of 

numerous experiments on the reduction of boron compounds. 
Aluminium is unsuitable. Sodium yields mixtures of the lower 
oxides of boron mixed with boride. Calcium produces only 
borides. Magnesium may be used for the reduction of boric acid, 
but the product contains more than 3% Mg in the form of in- 
soluble boride. The halogen compounds of boron can be reduced 
by potassium, sodium, magnesium, and aluminium; in each case, 
borides of the metal are formed as well as free^ boron. The purest 
boron is obtained by the reduction of boron chloride with hydrogen 
in the high tension electric arc. Bed phosphorus does not reduce 
boric . acid. 

When boric acid is heated with magnesium nitride, a horon 
nitride, probably BgN, is produced. Boron nitride, BN, can be 
conveniently prepared from boric acid and calcium cyanamide. 

When horon chloride is passed over red 'phosphorus , in The ; 
presende' of oxygen, is formed. ^ Other 

phosphates appear- to exist-: ' ' ' ' '' 

:The original contains details ns/'to analytical processes regarding-; 
compounds of 148a..] - R. 
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Nomenclatiare of Silicon Compounds* Alfked Stock (Ber.^ 
1917 , 50, 1769—1771. Compare A., 1917, ii, 204),— Tlie author 
again emphasises the fact that very little chemical similarity exists 
hetweeii silicon and carbon compounds of the same structure, and 
proposes to abandon the nomenclature of carbon chemistry as far 
as possible. For example, the radicle -SiO* OH in no way resembles 
a carboxyl group, and therefore the term hydroxyoxo is sug- 
gested in such a case. J. C. W. 

Silicon Hydrides. II, Bromination of Monosilaney 
SiH^™ SiHaBr and SiHaBra* Alfrkd Stock and Carl 
SoMiESKi {Ber., 1917, 50, 1739 — 1754. Compare A., 1916, ii, 319). 
— The experiments, fully described in this paper, had for their 
object the bromination of pure silane under conditions favourable 
to the production of the lower bromides. Under ordinary condi- 
tions, the reaction between bromine and silane is very violent, but 
if an excess of the gas is led into a large vessel on the walls of 
which solid bromine is deposited, and the temperature is main- 
tained at about —80° to —70°, the mono- and di-substitution pro- 
ducts can be obtained comparatively free from SiliBrg and SiBr.^. 

The apparatus employed is very elaborate (see A., 1917, ii, 442) 
and the manipulation is a matter of considerable difficulty. For 
details of the preparations and final fractionations, the original 
should be consulted. 

Br omomono Bilan e, SiHgBr, is a colourless gas with a pungent 
odour, at the same time reminiscent of moiiosilane. It has m. p. 
— 94°, b. p. -fl’9°/760 mm., 1’533, and molecular latent heat 
of vaporisation 5*83 Cal. It may be preserved over mercury for 
some time, but it detonates on exposure to the air, giving silicic 
acid and brown silicon. It reacts with cold water according to 
the equation 2SiH^Br-hH20 = 2HBr + (81113)20 (see following 
abstract), whilst it may be analysed by measuring the volume of 
hydrogen produced under treatment with 30% sodium hydroxide, 
according to the equation SiHgBr -h 3NaOH = 3Ho + NaBr-i- 
Na^SiOg. 

Bihrovionionosilane^ SiH2Br2, is a colourless, mobile, highly re- 
fractive liquid, m. p. — 70*1°, b. p. 66^1760 mm. (extrapolation; 
highest recorded value, 18°/ 123 mm.), 2*17, molecular latent 

heat of vaporisation 7*41 Cal. In carefully dried vessels, it may 
be kept for a long time, but it inflames in the air. It is very 
sensitive to moisture, being decomposed into hydrogen bromide 
and a solid, (SiH20)a;. Alkalis decompose it according to the 
equation SiH3r^'4- 4NaOH = 2H9 -f 2NaBr -f ]Sra2Si03 4* HoO, 

X C. W.' 

Silicon Hydrides, III. Disiloxane, {SiHs)^^; Tetra- 
chloromoiiosilaae, SiCl4 HexacMorodisiloxan©, (SiCla)^©, 
Alfred Stock, Carl Somieski, and Rorekt Wintoen (B«r., 1917, 
50, 1754 — 1764). — ^When bromomonosilane is; shaken with water, 
it changes into Msilowaney (SiH3)^d, the preparation and purifioa- 
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- tioii of wliicii are now described. It is a colourlessj odourless gas 
wkich. does not inflame spontaneously, but burns witb a brilliant 
light, giving a white smoke and a deposit of brown silicon. It 
^ has m. p. —144^, b. p. 0’881, molecular latent heat 

of ‘vaporisation 5*63 Cal. (compare SiH4, 3*03^ Si2HQ, 5*18; Si^Hg, 
7*13; 9*18 Cal.). The m. p. and b. p. are lower than the 

constants for the parent hydride, Si2Hg (m. p. —132*5^, b. p. 
— 15°), which is the reverse of the relationships between ethane and 
dimethyl ether. It only decomposes rapidly under the influence 
of heat when raised to redness. Submitted to a discharge of electric 
sparks, it slowly yields pure hydrogen. When mixed with oxygen, 
it inflames or explodes at once, the alteration in volume being in 
accordance with the equation (SiH3)20 + 302 = 2 SiO^-l- SILO. It 
is not appreciably soluble in water, but soon decomposes into 
hydrogen and insoluble products, like (SiH20).^, etc. With sodium 
hydroxide, however, decomposition is complete, according to the 
equation (SiH3)20 + HgO -f 4]SraOH = flNagSiOs -f 6H2, which may 
be applied in the analysis of the gas. 

Disiloxane and chlorine react very vigorously at —125°; the 
primary product, hexachlorodisiloxane, may be isolated, but most 
of it decomposes according to the equation 4(SiCl3)20 = 2Si02l 
6SiCl4, and some brown silicon is even formed as well. “ Tetra- 
chloromo7iosilane^’ (silicon tetrachloride) has m. p. —68*7°, b. p. 
56*8°/ 760 mm., molecular latent heat of vaporisation 7*19 Cal., 
and liexacMorodmloxane^’ is now found to have m. p. —33° and 
b. p. 137°/760 mni. 

It is an interesting fact that disiloxane is the first volatile com- 
pound of silicon, hydrogen, and oxygen. Many derivatives, with 
the same elements, are known, such as silicoformic anhydride,” 
(0ISiH)2O, but these must assuredly be polymerides, whereas alkyl, 
alkoxyl, and similar derivatives of the true monomeric type, for 
example, (81113)20 and [‘Si(0B)3]20, have frequently been prepared 
(compare Martin and Kipping), 

Apparently, the compound SiHg'OH, which would be the 
primary product of the action of water on SiH3Br, is very unstahle. 
It is noteworthy that the alkyl derivatives, SiR3*OH, also change 
into oxides readily, but the alkyl groups do confer a measure of 
stability on them, for hexaphenyldisiloxane, (SiPh3)20, changes 
back into SiPh3*OH on boiling with alcoholic potassium hydroxide 
(Kipping and Lloyd, T., 1901, 79 , 455). «T. C. W. 

Silicon Hydrides. I¥. Oxomonosilane (Protosiloxane) . 
Alebeo Stock, Ca.el Somieski, and Robebt Wintobn (Ber., 1917, 
50, 1764 — 1769). — ^Bibromomonosiloxane reacts with water to form 
hydrogen bromide and a volatile compound, which is very probably 
oxompnosilane (protosiloxane)^ SiH20. The authors have not been 
able to isolate this, as it is about as volatile as the hydrogen bromide 
solution, and, furthermore, polymerises most readily, so that after 
a, few distillations the, vrhole of the original silicones found 'in the 
insoluble residues.', The ns' an, amorphous, white ' solid, 
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wliich is stable at 300^ (vacuum) or in contact witli boiling -water^ ' 
but inflames in tlie air or clilorme, and reacts with sodium hydr- 
oxide according to the equation (SiHoO)^+ 2NaOIi 2Ho-h 
Fa^SiOg. ■ " J. C. W, 

Proof of the Production of Water in the Formation of 
Salts from Acid and Base. W. Franck {Zeitsch. physikal 
Ghejn, Unteri'.^ 30, 147; from Ohem, Zenir., 1917, ii, 358 — 359). 
—In the experiment described by Zeitler (A., 1917, ii, 463), 
calcium or barium hydroxide should he xised, as the alkali hydr- 
oxides are never anhydrous. R. V. S. 

The System Lithium Sulphate-Lithium Chloride-Water 
at 30^. F. A. H. • ScHREiNEMAKERS and G. M. A. Kayser {CheMu 
Weehhlad, 1918, 15, 120— 121).— The solubility of lithium 

sulphate in water is much diminished by the presence of lithium 
chloride. A, J. W. 

The Necessity for Applying a New Correction to the 
Atomic Weight of Silver. Ph. A. Guye (/. Olvim. pki/s,, 1917, 
15, 549 — 560). — The author discusses the various sources of error, 
due to the presence of occluded gases and the adherent pellicle 
of moisture on the metal, in the atomic weight determinations of 
silver. On the basis of recent work (compare A., 1916, ii, 432), 
he considers that the atomic weight of silver should be revised to 
107*87, and that the correct values for the halogens should be 
Cl=:35*461, Br = 79*925, 1 = 126*915. W. G. 

Metallographic Investigation of the System Zinc and 
Selenium. Masumt Chikashioe and Eokuro K'ueOsSawa (Mem. 
Colh Sci. Kyoto, 1917, 2, 245 — 248). — ^When zinc and selenium 
are heated together at a sufficiently high temperature, the com- 
pound ZiiS© is formed. Zinc selenide has a brilliant yellow colour, 
5*29, and does nob fuse up to 1100^. The fused elements 
are not appreciably miscible, and the, selenide does not dis- 
solve in either. If a fused mixture is allowed to cool, the two 
■ free elements and the compound are detectable in the solidified 
product when examined under the microscope. [See hid,, 153a.] 

H. M. D." 

Metallographic Investigation of the System Cadmium 
and Selenium. Masumi Cuikashige and Ritchi Hikosaka {Mem, 
^Golh Sci, Kyoio, 1917, 2, 239^ — 244). —Cadmium and selenium 
combine to form the compound CdSe, which is infusible up to 
1350^ and has 5*8L The reaction between the elements begins 
to be appreciable at about 360^, and its velocity increases with rise 
of temperature. The cadmium selenide does not dissolve in either 
of the molten elements, which are themselves practically immiscible. 
'When, .therefore, 'a mixture of the two elements is fused and 
uooled, the product consists' of a mixture of^ cadmium selenide, 
cadmium, and eelenium, which are readily recognised ’’ undet ' the 
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microscope. Tiie proportion of tlie compound in the product 
depends on the temperature to which the mixture has been heated 
and on the length of the period of heating. [See hid., 153a.] 

H. M. D. 

The System, Copper CMoride-LitMum Chloride-Water at 
30®« E. A. H. ScHRKiNEMAKERS and (Miss) A. C. Noorduvn {Gliem. 
Weehhlad, i918_, 15, 118 — 120).— An application of Schreiiie- 
inakersA graphic inethod to solutions containing cupric and litliiuiii 
chlorides. ' A. J. W. 

The Critical Constants of Mercury, E. Aries (Comp, 
rend.^ 1918, 166, 334 — 337).- — Using the formula previously given 
(compare this voL, ii, 61) for monatomic vapours, and taking the 
known vapour pressures of mercury at different temperatures, the 
author calculates the critical temperature of mercury as 1077'^ 
and the critical pressure as 420 atmos., these values being a close 
approximation to the correct figures. W. G, 

Preparation, Properties, and Analysis of White Pre- 
cipitate.” I. M, Kolthopp (Pharm. Weehhlad, 1918, 55, 
208 — 218). — A comparison of the methods foi^ preparing “white 
precipitated^ given in the Dutch, German, English, Belgian, Swiss, 
and U.S.A. pharmacopoeias. The author is of opinion that the 
Dutch method is the most satisfactory, [See, further, Ind., April.] 

A. J, W. 

The Space Lattice of Aluminium. P. Schebeee (Physikal 
Zeitsch.j 1918, 19, 23 — 27). — ^The method described by Debye and 
Scherrer (A., 1917, ii, 437) for the A-ray examination of crystal 
structure has been applied to finely powdered aluminium. The 
interference photographs afford evidence that aluminium forms 
cubic crystals, and that the atoms are arranged according to a 
simple face-centred lattice. Measux*emeiits of the interference 
patterns give 4*07 x 10~^ cm. for the length of the edge of the 
elementary cube. The corresponding values obtained from previous 
investigations are; copper 3*61, silver 4*06, gold 4*07, and lead 
4*91 X 10-^® cm. 

In spite of the close agreement between the values of the lattice 
constants and of the atomic volumes for aluminium and gold, the 
two metals do not form a complete series of mixed crystals. This 
is attributed to the preponderating influence of chemical affinity, 

■ . ' H. M. D. 

The Effect of Great Hydrostatic Pressure on the Physical 
Properties of Metals. ' Eay Jeffries (J. Inst. Metals, 1917, 18, 
243-^252).~The statement of Hanriot (A., 1913, ,ii, 112) that 
metals subjected to hydrostatic pressures of the order of 10,000 
kilos* per sq. cm. are permanently hardened without 'deformatiph,; is 
contrary to modern "views on/hardn^s. " A repetition' of the e^pexi-, 
■ ments, ns'mg aluminium' and ’’''an Alloy of 'aluminium and''Co;^er, 
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iiiimerseci in light petroleum under pressures up to 12/100 kilo, 
per sq. cm., shows that no increase in hardness is produced. 
Hanriot used vaseliii, which becomes solid under very high 
pressures j sO' that the pressure applied is not hydrostatic. Experi- 
ments wdth the same metals show that a degree of cold defonna- 
tion^ insufficient to cause a noticeable change in the, dimensions, 
produces a marked increase in the hardness as determined by the 
scleroscope. This explanation is more probable than that of the 
occurrence of allotropic change in the metal. [See Ind., April.] , 

C. H. E. 

MetallograpMc Investigation of the System, Alnmininm 
and Seleniiim. Masumi Chikashige and Tsuglti Aoia {Mejii. Coll, 
Sci, Kf/oto, 1917, 2, 249—254). — Cooling curve observations show 
the formation of a compound, AlsSe^, wffiich melts at about 950°, 
The forniatioii of this compound by heating the two elements 
together is frequently accompanied by an explosion unless the 
mixture contains more than 90% of selenium. The compound 
crystallises out from all fused mixtures of the two' elements, and’*^' 
in accordance with this, the two branches of the compound curve 
on the freezing-point diagram cover the whole of the region from 
pure aluminium to pure selenium. The eutectics are therefore 
very nearly coincident -with the freezing points of the two elements. 
The microerystalline structure of solidified mixtures is in agree- 
ment with the thermal data. 

Aluminium selenide decomposes in contact with moist air with 
the formation of hydrogen selenide and aluminium hydroxide, 
[See Iwl, 153a.] ' H. M. D. 

Metallographic Investigation of tlie System, Tellnritim 
and Aluminium. Masumi Chikashige and Jrrsuzo 'NoBi {Memi. 
OoIL flei, Eyoto^ 1917, 2, 227 — 232). — When aluminium and 
tellurium are heated together, combination takes place with ex- 
plosive violence, and the compound m, p. 895°, is formed. 

This telluride forms mixed crystals with tellurium, the series 
extending from the pure compound (12*4% by weight of aluminium) 
to a mixture wffiich contains 4*4% of aluminium. On cooling, the 
a-mixed crystals undergo transformation into jS-mixed crystals. 
The temperature at which this conversion takes place diminishes 
with increase in the tellurium content, and for the saturated 
a-mixed crystals tails to 541°. The jS-mixecl crystals and tellurium 
co-exist at the eutectic temperature 414°, the eutectic mixture 
containing 2*8% of aluminium. 

The ^ 'freezing-point curve of the compound ' Al 5 >Te 3 on Alie 
aluminium side is terminated hy a eutectic point, in which the 
telluride and ^aluminium co-exist in equilibrium. The eutectic 
mixture contains 97% of aluminiuna and the 'eutectic temperature 
, is 621° ' ' ' ; ' 

The conglomerates,,consisting.pf, the telluride or, aluminium and 
the eutectic, undergo transformation when; the temperature' ''has' 
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fallen to 551*^, witli the formation of Al 5 Te, according to the equa- 
tion AIgTeg + 1 3 AI = 3 Al^Te, 

The telluricle, AUTog, is energetically decomposed by water or 
by contact with moist air, with the formation of hydrogen 
telluride and aluminium hydroxide, according to the equation 
Al 2 Teg+ 3 Tl 2 p = 3TeHoh AI 2 O 3 . The compound AlgTe is less 
readily decomposed, but hydrogen telluride is liberated in contact 
wuth water, the reaction being possibly represented by AI^Te-f- 
11,0 + O 2 = TeH. + AhOg -f 3 Al. 

Micropliotographs are given which afford evidence in support of 
the results obtained by the thermal analvsis of the system. [See 
Ind., 153a.] H. M. I). 

A Criterion for Allotropic Transformations of Iron at 
Higli Temperatures. K6tar6 Honda {Sci. Bep. Toliohu Imp, 
Univ,, 1917, 6 , 213 — 217). — ^The transformations of iron consist 
in part of allotropic changes which take place at a definite 
temperature and of gradual changes in which the equilibrium con- 
dition is a continuous function of the temperature. The available 
data relating to these transformations show^ that A 2 is of the second 
type, whilst Ig and A 4 are allotropic changes. 

In the case of carbon steels, there are in addition the changes 
designated by Aq and A|, the former representing a gradual change 
in cementite, and the latter a eutectic transformation of cementite 
and ferrite which occurs at a definite temperature. H. M. D. 

, Tlie Micro-strncture of Commercially Pure Iron between 
Aha and Arg. W. J. Beooke and F. F. Hunting (J, Iron Steel 
Inst., 1917, 96, 233 — 250). — Armco iron, a basic open-hearth pro- 
duct containing as much as 99’84% Fe, passes through a character- 
istic brittle range between 900° and 800°, but only during cooling, 
no change being observed within this range during heating. 
Quenching experiments show that a eutectic or eutectoicl structure 
appears between these temperatures, but is absent either above or 
below the brittle range. This constituent resembles pearlite in 
structure, but is not related to the carbon content, and is also 
independent of the quantity of oxide in the iron. Heating in 
hydrogen is without influence on the structure. Similar results 
are obtained with Swedish iron containing about 0*04% of carbon. 
[See, further, Ind., 1917, 1096.] C, H. B. 

Tbe Nattire of Subsidiary Valencies. XVII. Prediction 
of 'tbe Decomposition Temperatures of Ammines. Fritz 
Ephraim and Elias Rosenberg 1918, 51, 130 — 136).— It 

was recently shown that the ratio of the temperatures cf dissocia- 
tion for certain pairs of compounds of two elements is roughly 
constant (A., 1917, ii, 531). If the dissociation points of a number 
of compounds of one element are known, and the ratio has been 
determined in the case of one pair of corresponding compounds for 
another element, then' the dissociation temperatures of 'all the' other 
compounds of the second element .can ,be\ predicted. This 'is'illus-' 
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trated further in the case of the hexaiiimmes of nickel and cohalt 
salts. The ratio, or '‘temperature-modulus of the tension;’’ calcu- 
lated from the dissociation temperatures of the iodides, is Ni/Co, 
1/1*075 (A., 1912, ii, 546). Dividing the known temperatures for 
other nickel salts by 1*075, therefore, gives approximately the dis- 
sociation points for the corresponding cobalt salts. In the cases 
of the iiexammines of the bromides, nitrates, dithionates, chlorides, 
sulphates, acetates, and hydrogen carbonates (descending order of 
stability), the calculated values agree with the observed ones within 
the limits of the experiiiiental errors. 

Most of the liexammines mentioned have been described before 
(A., 1913, ii, 496, 1061), but the following are new: cobalt- 
hcfcamnu'ne nitrate^ by warming the crystalline nitrate in ammonia 
gas, dithlo'kate^ hj/pophosphite, formate, and acetate) the dissocia- 
tion temperatures are respectively 160^, 157*5^, 51®, 21*5^, and 
55‘5®. d*. C. W. 

Metallograpliic Investigation of the System, Selenium 
and Antimony. Masumi Chikashioe and Masasuke Fujii’a 
(Mem. Coll. Sci. Kijoto, 1917, 2, 233— 237).-— Cooling-curve data 
show that antimony and selenium form a compound, Sb^Soa? incit- 
ing at 572®. With antimony, the compound forms a eutectic mix- 
ture containing 46*5% of selenium, the eutectic temperature being 
497®. The eutectic on the selenium side of the compound corre- 
sponds very nearly with pure selenium melting at 211®. 

Microscopic investigation of solidified mixtures of the two 
elements confirm the results obtained in the thermal analysis. 
[See hul, 153a.] H. M. D. 


Mineralogical Chemistry. 


Composition of Seleniferous Stxiphtir. Glexn V. .'Beown 
{Amer. Min., 1917, 2, 116—117. Compare A., 1916, ii, 531).— 
Examination of further specimens of so-called selen-sulphur from 
various localities (Sicily, Lipari, and New Zealand) by the method 
of W. Smith (A., 1915, ii, 839) shows the presence of only' small 
amounts ' of selenium (trace— 0*S98%). The depth of colour of the 
material bears no relation to the amount of selenium present; pal© 
yellow specimens may contain more of this element than ' deep 
brown 'ones. ‘ ^ L. J. S. 

j^ihoiilaiagerit© from Montana. Eaki^, Y. ' Bhamon (Amen 
■ 1917, '2, 131— 132).— Bunches of steel-grey needles . and 
fibrous masses occur with^ quartz and granular blonde in 'the Iron 
Mountain' min©,: near Superiopi, Montana. ' ,SmaU "grains And' 
noMles are also, smifered through- the 'blend©,. '' Associated minerals 
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ill small amounts are ciialybite, pyrites, and sericite. Tiie fibres 
are moderately brittle and break across at right angles ; the streak 
is blackish lead-grey.. D 6*303. A partial analysis gave Pb 52*74, 
Sb 20*85%. From these characters, the^- mineral is provisionally 
identified as epiboulangerite. L, J. S. 

MTolIanite, a New Member of the Jamesonite Groups 
I from Two Localities, Earl V". Shannon (Amer. J. Sei,, 1918, 
[iv], 45, 66 — 70). — In the. Iron Mountain mine near Superior, 
Montana, the new mineral occurs with epiboulangerite (preceding 
abstract), from which it is indistinguishable in appearance; but it is 
readily distinguished by its brownish-black streak, that of the epi- 
boiilangerite being greyish-black. It here forms long, parallel, 
steel-grey fibres around and enclosed in a crystal of quartz. In 
the Gold Hunter mine, near Mullan, in Idaho, forty miles W.N.W. 
of the former locality, the mineral occurs with quartz and 
chalybite as fine, matted, wool-like masses of dark grey fibres, and 
as a compact, steel-grey, fibrous material. The needles are usually 
flattened and are deeply striated longitudinally; they are termin- 
ated by the basal plane, and are probably orthorhombic (a:d = 
1 : 0*835) with the three pinacoidal cleavages. The thinner fibres 
are very flexible, whilst the thicker ones are quite brittle. 
Analysis I, mean of two of material from the Iron Mountain mine, 
and II, from the Gold Hunter mine, agree with the formula 
5PbS,2Sb2S3, corresponding with the silver-lead diaphorite. 



Sb. 

As* 

Pb. 

Ag. 

Cu. 

Fe. 

S. 

Total* 

Sp. gr. 

T. 

26-71 

0-25 

55*05 

nil 

nil 

trace 

18*82 

99-83 

6-274’^ 

II. 

24-67 

0-64 

53*33 

nil 

nil 

l*47t 

18*11 

98-22 

6-407 


Px’obably low. f Bepresenting chalybite 3*4% present as impurity. 


L. J. S. 

OccnrreBce of Chalmersitey CuFeaSg, in the Ore Deposits 
of Prince of Wales Sound, Alaska- Bertrand L. Johnson 
(Bcon. GeoL, 1917, 12 , 519 — 525 ), — ^This mineral, previously 
known only as minute crystals from Brazil (A., 1902, ii, 267 ; 1906, 
ii, 553), has been found in considerable quantities at eight different 
localities in the, Eilamar district and on Knight Island, in Prince 
of Wales Sound, where it has been mined as an ore of copper. It 
is massivet very pale yellow, and shows a conspicuous cleavage with 
a satiny sheen. It is strongly magnetic, and this property enables 
it to be separated from the copper-pyrites with which it is intim- 
ately intergrowB. Analyses by E. T. Allen agree with the formula 

CuFe^Ss. ' ' ' 

Cu- Fe. 8. Sp. gr. 

22 - 67 — 23-83 40 * 70 — - 41-92 35 - 09 — 35-30 4-04 

, , ' L. J. S.'.' 

Clialc0d0Uf , lyKstaken ' for au, Irou' Sulphat© ' 

EnoAR T. ,WnERRX and MihflAnES' L. "Glenn {Amer, 1917, 
'2, 6—7), — Twn epeeimens/of nrai^e-brwn botryoidal matmal had 
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been for many years labelled as glockerite^ in tbe U.S» National 
Musetiiii. I is from Pinos Altos, New Mexico, and II from Black 
Hawk, Colorado. Wben examined, tbey were found to be clialc^ 
doiiy, and tbis is confirmed by analyses I and^IL Tbe ferric 
snlpbate is not present as visible enclosures, nor is ^it extracted by 
acids; it must be present as sub-microS'copic inclusions. 

8iO.. FeAr SO- HoO <110®. H20> 110'=*. Total. Sp.gr. n. 

1. <)l:-37 3‘icF 147 ** trace I'SO 100-80 2-57 1'5:;0 

IL 93-94 1-5S I-OO 0*65 2*59 99*76 2-55 1*525 

* Including a minute amount of pyrites. 

For pure clialcedoii}^ I) = 2’ 60 and «■== 1*537 ; as shown above, with 
increasing water there is a corresponding decrease in the values 
for the density and refractive index. Ij- I. >5. 

Massicot and Litharge, the Two Modilications of Lead 
Monoxide. Esper S. Larsen {Amer, Mm., 1917, 2, IS — 19). — 
Natural specimens of 'massicot^ from Austria and from Kern 
Co. and San Bernardino Crv., California, consist of minute 
brownish-red scales built up of two minerals with distinct optical 
properties. The central portion of the plates consists of the yellow^ 
orthorhombic modification (nearly colourless under the microscope, 
optically biaxial and positive, i8 = 2'61, birefringence very strong), 
and the borders of the red tetragonal modification (yellowish- 
orange under the microscope, optically uniaxial and negative, 
to ==2*64, birefringence very strong). It is proposed to restrict the 
name litharge to the former and massicot to the latter. The border 
of massicot is probably an inversion product of the litharge. (Com- 
pare A., 1915, ii, 59). L. J. S. 

Nomenclature of the Lead Monoxide Minerals. E. T. 
Wherey Min-., 1917, 2 , 19). — The mineral ogicai term 

inassicotite for a mineral corresponding with the artificial product 
massicot was used by D’Achiardi in 1883. , Now that the ortho- 
rhombic modification of lead monoxide has been recognised as a 
mineral (see preceding abstract), the name lUIiargite is suggested 
for the second species. L. J, S. 

Xanthosiderite from Schendlegg, Lower Austria : 
Formation of .Brown '^GlaskopL** H. Leitmeier and M. 
CxOLD'SOHitAG '(Ucntr, Min.j 1917, 4c.i% — 477),— —Near the foot of' 
the Kaxalp, in Lower Austria, are deposits of iron ore consisting 
of chalybit© carrying small amounts of copper-pyrites. In the 
level of the Schendlegg mine, the walls are coated with a reddish- 
brown, miictuous, colloidal material of recent formation. After 
drying in the air for a few weeks, this' shows a concentric, shelly 
structure and brown colour ; the streak is yellowish-brown. Under 
the microscope', it showed thin scales of brownish-yellow, amorphous' 
material.' It then contained 19‘70% corresponding with 

Ee 203 , 2 H 20 -— the,, formula ' for ; xanthosiderite'. ' ' Of '' this water, 
3*93%' 'is lost' over .sulphuric acid and 8T6% at 100^* The same 
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material after exposure to the air for two years still contained tlie 
same quantity of water (H^O 19-11, Fe.Og 80*02, vSiO., 0*47%), but 
it bad by tliat time acquired a dark blackisli-brown colour wdtb 
metallic lustre on the surface and a dark brown streak. Under 
the microscope, the material was now seen to have a distinct 
granular structure and to be crystalline. The colloidal material 
has thus become gradually converted to the crystalline, brown 
Ulaskopf L. J. S, 

Columnar Manganocalcite from Franklin Furnace, Mew 
Jersey. Wallace Goold Levisojt {Amer, Min., 1916, 1, 5). — This 
is pinkish-white with a marked columnar structure. It is tough 
and less brittle than ordinary calcite, and is soluble in cold acid. 
Analysis gave: 

CaO. MnO. EeO. ZnO. MgO. CO,. Insol. Total. Sixgr. 

38-58 11-94 0-22 0*29 4-33 39-7'o 4-60 99-66 2-81 

L. J. S. 

Proof tkat Priceite is a Distinct Mineral Species. 
Espeb S. Labsen (dmer. Min., 1917, 2, 1 — 3). — The friable, chalky 
priceite from Curry Co., Oregon, and the compact, nodular pander- 
mite from Asia Minor have often been regarded as impure, massive 
varieties of colemanite. A determination of the optical constants 
of these minerals proves that pandermite is identical with priceite 
(a=:l-572, iS = l*592, 7 = 1*594), and that the latter is distinct from 
colemanite (a = 1*586, j8 = 1*592, 7 = 1*614). Priceite is tricliiiic, 
5Ca0,6B203,9H20, and colemanite monoclinic, 2Ca0,3B9,03,5H20. 
On the other hand, fine-grained specimens (labelled priceite) of 
hydrous calcium borate from Californian localities were found to 
be howlite. L. J, S. 

Yivianite from the Land Pebble Pbospbate Deposits of 
Florida. Thomas L. Watson and Staplbi.’ON D. Gooch (/. 
Wmhington Acad. Sd.j 1918, 8, 82 — 88). — ^An examination of a 
sample of vivianite occurring in a ferruginous or dark yellow, 
ochreous matrix in a deposit of Florida pebble phosphate. The 
mineral occurred as light to pale green crystals, D 2*693, an optical 
examination of which gave the following results : optically ( + ) ; 
2F large; dispersion not strong; X is normal to 010; Z makes an 
angle of 28‘^30^±1® with c. The refractive indices are a = 1*580 ± 
0*003; i3 = l*598±0*003; 7 = 1*627±0*003. Analysis gave: 

H.>0 H^O 

FeO. Fe^Og. OaO. MnO. TiO^. SiO,. (< 105“). {> 105> Total. 

32‘64 9-43 0*02 0*25 29*90 trace 0*12 11*86 15*84 100*15 

The presence of ferric oxide in blue vivianite is due to oxida- 
tion, and not to inversion. Oxidation takes place rapidly on fin© 
grinding. The matrix in which the vivianite occurs is not a clay, 
but an earth composed of the hydroxides of iron and aluminium, 
chiefly the former, phosphates of calcium, iron, and aluminium, 
and some free quartz. / ^ ■ W. G. 
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Mirabilite from the Isle Royale Mine, Michigan. Albee t 

B. Pech iA.7?i€r. 1917, 2, 62*— 63).— The material, fr5m the 

Isle Royale copper Biiiie at Houghton, consists of a clear, colour- 
less mass of interlocking hbres with a little clayey matter enclosed. 
On exposure to the air, it soon cr ambles to a white powder. All 
the water is expelled at 130°. Deducting 5*69% insoluble, the 
following analysis agrees with the usual formula, NaoSO.i^lOHoO. 
Mean refractive index, 1*437. 

Xa,X). K.O. CaO. SO3. CL H.O. 

19*02 0*77 trace 25*3'7 trace 54*84 

L. J. S, 

GilpinitOy a New Uranium Mineral from ^ Colorado* 
Espeb S. Larsen and Glenn '-V, Brown (Amer. Min., 1917, 2, 
75 — 79). — ^Tli© mineral occurs as pale greenish-yellow to canary- 
yellow aggregates of minute, lath-shaped crystals intermixed with 
g}rpsuia on pitchblende and copper ore from Gilpin Co., Colorado. 
The crystals are monoclinic, and show two sets of polysynthetic 
twiii-lamellse. The optical constants are compared with those of 
zippeit© and iiranopilite. The mineral is readily soluble in dilute 
acids j it is difficultly fusible, and becomes black on heating. 
B>3'32. The following analysis (19*64% gangne, mainly pitch- 
blende, deducted) gives the formula R0,IJ0g,S03,4H20, where 
R:=Cu, Pe, Na.-,'. 

H.D HoO 

SC>,. UOg. CiiO. FeO. PbO. Na>0. K,0. at T05L at 2b(r. 

15*45 56*72 5*80 4*77 0*82 1*93 0*70 1*66 IStlS 

A specimen labelled uranopilite from Cornwall was found to 
have optical characters identical with those of the Colorado mineral, 
and it is. also regarded as giipinite. L. J. S. 

The Probable Identity of Uranothallite and Liebigiie. 
Espeb S. LxIRSEN (^-Imcr. Min., 1917, 2, 87). — Optical examination 
of three specimens labelled liebigite from Schneeberg, Saxony, and 
Joachimsthal, Bohemia, and of two specimens labelled uraiio- 
tiialiite from the latter locality, gave the following results : optic- 
ally positive, 2.S' = 65'^±3°, 2F = 42°±2°, a=l-500, ^8 = 1*503, 

y=:z 1*537 ±0*003, cleavage normal to a. The single analysis of 
liebigite (for which tie formula was deduced as ' ‘ 
CaO,irOs,2CO2,20H2O) 

was made in duplicate nn only 65 and 85 mg. of material,, . and 
although this name has priority, it is rejected in favour of the 
name uranothallite, which was applied to more completely deter- 
mined material, and analysed by three authors with the' result,. 
2CaO,UO^,3CO2,10H2C>. It is, however,' remarked that, the 
original material described as liebigite was not available for optical 
examinataoii, and it is possible that those examined may really 
have been uranothallite' incorrectly labelled Hebigit^, '.Ll J,*. S. 



MlNJBRALOaiCAL OHEMISTEY. 


ii. 121 


Fectoiite PseLidomorpliotis after Quartz from West 
Paterson^ Miltiades Ij, Glenn (Amer. J/nt., 1917, 2^ 

43 — 45^, — A small group of crystals collected from a basalt quarry 
at West Paterson^ New Jersey, shows the forms of sharply-developed 
crystals of quartz, each about -| inch in diameter. They, however, 
consist entirely of a compact, fibrous material with tlie optical cliar- 
acters of pectolite. Analysis of the material gave : 

SiOo. ALO.-i-FeA- MgO. Nap. H.O. Total 

53-42 "o*52“ " 32*63 2-35 7*45 3*77 100*14 

L. J. S. 

A New Occurrence of Stevensite, a Magnesium-bearing 
Alteration-product of Pectolite. Miltiades L. Glenn {Amer, Min,, 
1916, 1, 44 — 46). — The Hartshorn quarry at Springfield, Essex Co., 
New Jersey, is in a somewhat altered basalt containing in cavities 
secondary anorthoclase, quartz, calcite, zeolites, datolite, and pecto- 
lite. Some of the pectolite is of the usual type as silhy radiations 
of fine needles, but much of it is altered, the colour becoming 
pinker and the lustre more waxy towards the ends of the fibres. In 
the most altered material the colour is white to pink, lustre waxy, 
translucent; the structure is compact, and the material optically 
isotropic and amorphous, about 1 * 50 ; D 2*15 — 2*20, H 2|-. It is 
easily fusible to a white enamel, and is decomposed by hydrochloric 
acid with separation of granular silica. Analysis I is of partly 
altered material still retaining the pectolite structure, but impreg- 
nated by waxy material; and II of the most altered waxy material, 
apparently homogeneous, although still perhaps containing a few 
fibres of unaltered pectolite: 

SiO. 2 . Aip.+EeA. MnO. OaO. MgO. Na.p. H.-.0( > IW). Total. 

L 53*84 i*18 0*13 22*59 9*81 5*59 6*76 99*90 

II. 58*03 0*37 0*03 1*61 27*66 3*73 8*45 99-88 

These analyses, when arr&,nged in a series with other analyses of 
altered pectoiites (Gvalkerit©^ from Corstorphine Hill, Edinburgh, 
and ^magnesium pektolitli’ from Burg, Herborn, Germany), show 
a gradual passage from the monohydrate of pectolite, 
HNaCa2(Si63)3 + HgO, 

to the monohydrate of talc, H2Mg3(Si03)4-hH20. They show a pro- 
gressive increase in magnesium and water and a decrease in calcium 
and sodium. The latter formula, to which anal. II approximates, 
is given as the composition of stevensite. The alteration has no 
doubt been brought about by the action of magnesium-bearing solu- 
tions derived from the weathering of the basalt. L. J. S. 

A Review of Amorphous Minerals. Austin F. Rogers 
(J. Geol. OMcaffo^ 1917, 25, 515 — 541 ). — The amorphous equiva- 
lents of crystalline minerals should be recognised as separate mineral, 
species and given distinctive names.' About twenty of the more 
prominent and well-defined, amorphous minerals (for example,' opal, 
peilomelane, ' oolIopha'He, halloysite, etc.) are discussed. The 'amor-' 
vob. oxiTi ii. ' ^ : 8 ' 
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pilous cadmiuBi sulphide, probably with adsorbed water, Cd8,.rMuO, 
whicli occurs as a thin, powdery, yellow coating on zinc-blende, is 
separated from the hexagonal greenockite and named xantho- 
cliroite. 

Intimately associated with the chrysocolla (a inicrocrystalliiie or 
crystallised mineral) of several localties is the amorphous equivalent, 
to which the name cormiite is applied. Cornuite from Copper 
Mountain, Prince of Wales Island, Alaska, occurs as a banded crust 
of bluish-green, transparent, glassy material witli refractive index 
1/549. It is more readily soluble in hydrochloric acid than cliryso- 
colla, and is also somewhat softer. Analysis by G. S. Bohabt gave: 

CnO. AbOa. SiO.. 

42-61 0-31 34*13 2.fll 


Here the ratios of both silica and water are somewhat in excess 
over those required by the chrysocolla formula, H 4 CuSiOr„ and 
cornuite is probably a solid solution of cupric oxide, silica, and 
water, mCuO,«Si 02 ,ajH 20 . 

The natural hydrocarbons and glasses are discussed under the 
term miner aloids. L. J. S. 

Nature of the Water in Zeolites. Georg Stoklossa {Diss. 
Breda% 1917, 64 pp.} from Chem. Eentr.^ 1917, ii, 420 — 421). 
—The author has investigated the following seven minerals, and 
has found in all cases that the water contained in them is in chemi- 
cal combination: (1) heulandite from Teigarhorn, in Iceland; 
(2) skolezite from Iceland ; (3) natroiite from Bohemia; (4) harmo- 
tome from Strontian; (5) chabasite from Kova Scotia; (6) analcime 
from the Seiseralp; (7) apophyllite from the Seiseralp. Analyses 
gave: 




Al^Os. 

BaO 

CaO. 

MgO. 

iCgO. 

Nap. 


Total 

1. 

5Q-m 

16*37 

— 

6*33 

— 

2*35 

0*42 

14*90 

100*03 

2. 

46*71 

25*90 

— 

13*70 

— 

— 

— 

13*64 

99*95 

i. 

46*95 

27*06 

— 

0*27 

. — 

— 

15*97 

9*58 

99*73 

4v 

48*51 

16*44 

20*19 

— 

— 

1*59 

— . 

13*79 

100*52 

5. 

48-12 

19*27 

. — 

9*63 

2*45 

3*02 



16*11 

9.8*59 

6. 

54*74 

23*64 

— 

0*32 

— 



13*71 

8*55 

100*96 

7. 

53*87 



23*85 


4*81 


16*24 

E. 

99-47 

V. s. 


A New Occurrence of Ptilolite. Louis H. Koch (Amer. 
Min.^ 1917, 2, 143 — 144). — -This species, previously known only from 
Colorado, is described from Challis, Idaho. The material consists of 
a soft, fluffy mass of minute fibres coating a layer of clialcedonic 
silica' on a weathered basic ' igneous rock. Analysis gave: 


SiOa- AbOg. 
I. Slv) 8*2 
lb 72*3' , 12*3 


CaO. MgO. KyO^Na/.). H^O. Total. 

1*7 0*3 1-0 7*3 XOO-O 

' 2*0 ' 0*4 ' pr> ' 10*9, ' . ' , 


'‘V Tile high value for, silica is due to the presence of. microscopic, 
'.spindie-sfeaped crysta,l:s;of quartz to the extent^ of deducting 
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this, tile results are as under II. Under the microscope the material 
is seen to consist of well-defined, transparent needles with straight 
optical extinction; biaxial with large angle and optically negative; 
refractive indices 0 = 1*475, ^8 = 1*477, 7 = 1*478. B 2*30. L. J. S. 

A Peculiar Clay from near tlie City of Mexico » E. W. 
Hilgard {Proc. Natio-nal Acad. Sci., UP.A.^ 1916, 2, 8 — 12). — The 
material examined consisted of soil samples from certain unproduc- 
tive tracts of land on the hacienda Santa Lucia. It has the appear- 
ance of a dark grey clay, adheres strongly to the tongue, and 
becomes very plastic with a little water. D 2*25. When immersed 
in. water it swells up to many times (for one sample as much as 
thirty-two times) its original volume, forming a coherent, gelatinous 
mass. The larger part of the material is colloidal, but there are 
also minute, inseparable grains of calcium and inagnesium 
carbonates. A partial analysis gave: 

SiOq. AbOg. FePs- CaO. MgO. Ign. Insol. Na.>S 04 , NaBO^. NaCl. Total. 

43-00 3-48 1-76 9-06 17-11 19*60 1*83 1-74 0-74 0T2 98-44 

The material is thus mainly a hydrated inagnesium silicate allied 
to saponite or sepiolite, but it clifiers from these in being very 
readily decomposed by acids, even by dilute acetic acid, and in its 
exceptionally high absorptive powder for water. The name lucia7iite 
is suggested for this new type of magnesian clay. L. J. S. 


Analytical Chemistry. 


Filtering Tube. William M. Thornton, Jun. (J. Ind, Eftg. 
Ohem.y 1918, 10, 132). — The stem of a carbon filter tube is pro- 
vided with a glass tap, and the top of the tube is closed by a rubber 
stopper, through which pass the stem of a holder for a filter crucible 
and an exit tub© connected with a pump. The carbon tube serves 
as a small filter flask ; the filtrate collected in this tube is discharged 
by opening the tap and admitting air through a side-tube on the 
exit tube. The apparatus is convenient for use in dealing with 
small quantities of liquid. W. P. S. 

Preparation of N/lOO Permanganate Solutions. J. O. 
Halverson and Olaf Bergeim (/. Ind. Eng, Ohem,, 1918,- 10, 
119 — 120). — To- prepared permanent A/ 100-permanganate solution 
0*40 gram of potassium permanganate is dissolved in 1 litre of 
re-distilled water, and the solution is heated nearly at boiling point 
for thirty-six hours under a reflux apparatus. The solution is then 
cooled, kept overnight, filtered through asbestos, and after three 
days standardised against A/50-axalic acid solution (0‘1261 gram 
of crystallised oxalic acid per 100 c.c.). The strength of the solution 
does not vary more than 0*1% per week. [See, further* Ind., 193a.] 
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Suggestions on some Common Precipitations, (jeor«i*: 
H, Brother (/. Ind. Eng, Chem,^ 1918, 10, 129 — 130),— The fol- 
lowing directions are given for obtaining precipitates which are 
retained by filter paper of moderately close texture. In the case of 
barium sulphate, the sulj>hate solution should contain about 1 c.c. 
of hydrochloric acid (D 1*2) per 200 c.c.; it should be heated to boil- 
ing, treated with about one-half the required quantity of barium 
chloride solution, added drop by drop, and the remainder of the 
barium chloride is added after the lapse of five minutes. The mix- 
ture is ready for filtration after a further fifteen minutes’ digestion. 

Calcium oxalate is readily obtained in a crystalline state by 
treating the boiling solution of the calcium salt with an excess of 
ammonium oxalate, dissolving the precipitate by adding a very 
slight excess of hydrochloric acid, then adding ammonia drop by 
drop until the precipitate has formed again, and keeping the mix- 
ture hot for thirty minutes. 

For the precipitation of ammonium phosphomolybdate, the 
phosphate solution is rendered ammoniacal, then acidified 
with nitric acid, heated to boiling, and treated at this 
temperature with ammonium molybdate solution. When a phos- 
phate is precipitated with magnesia mixture, the precipitate should 
be dissolved by the addition of hydrochloric acid,, the solution heated 
to boiling, and ammonia then added slowly until a distinctly 
crystalline precipitate has formed; the mixture is now cooled, one- 
fifth of its volume of ammonia (D 0*9) is added, and, after fifteen 
minutes, the precipitato is collected on a filter. W. P. S. 

Reagents for Use in Gas Analysis. ¥1. The Absorption 
of Hydrogen by Sodium Oleate- R. P. Anderson and M. H. 
Katz (/. Ind, Eng, CJiem,, 1918, 10, 23—24. Compare A., 1917, 
ii, 39). — The sodium oleate reagent containing nickel in suspension, 
recommended by Bosshard and Pischli for the absorption of hydro- 
gen. (A., 1915, ii, 788), is of little use. Amongst the objections to 
the reagent may be mentioned the time and trouble required for 
the preparation of the catalyst and the readiness with which it 
oxidises, the bad keeping properties of the reagent itself, and the 
slowness of the absorption of the hydrogen. [See further, Ind,, 
82a.] W. P. S. 

Detection and Estimation of Small Quantities of Free 
HydroeMoric Acid in the Presence of Chlorides and other 
Mineral or Organic Acids^ M. Entat {Ann, Ghim, anal,, 1918, 
23, 5' — 7).— Hydrochloric acid may be determined by the electro- 
metric titration method previously, described (A., 1917, ii, 208). 
iT-Silvernitrate solution is used for' titration, and the hydrochloric' 
acid solution should contain 2% of nitric acid. ' T. E, B. 

Titration ot Chlorides' by Yolhard's Method. J. 'MI 
Konraopy {Zekmh, anal Chem,, 1917, 66, 50'8— 576). — Trust- 
/'^■o^rthy results may be. obtained in this methodif, as recommended 
; by Sehoorl, the titration is interrupted at'the'hrstxhangC' in colopr 
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of tlie iiidicatorj tlie iiuxture then stirred tliorougliiy, and the titra- 
tion completed. Eothmuiid's modification (A., 1909, ii, 932) is less 
trustworthy. The author finds that it is best to dilute the solution 
containing the chloride and an excess of silver nitrate to a definite 
volume, shake the mixture thoroughly, allow the precipitate to 
settle, and titrate an aliquot portion of the clear, solution with thio- 
cyanate. As the silver chloride absorbs about 0*7% equivalent of 
silver, a corresponding correction of 0'7% must be made on the 
quantity of chloride found. Chlorides may be detected and esti- 
mated ill the presence of thiocyanates if the latter be oxidised by 
treatment with sodium peroxide in sulphuric acid solution (if 
hydrogen peroxide is used it should be tested previously for the 
presence of chlorides). W. P. S. 

Estimatioa of Cliiorates and HypocMorites. E. Rupp 
(Zeitseh, anal, Chem,, 1917, 56, 580 — 586). — Ten c.c. of a solution 
containing about 0*5% of potassium chlorate and calcium hypo- 
chlorite are placed in a stoppered litre fliask, diluted to 100 c.c., 
2 grams of potassium iodide are added, the mixture is acidified witli 
dilute acetic acid, and, after five minutes, it is titrated with iV/10- 
tliiosulphate solution ^ this titration gives the quantity of hypo- 
chlorite present. Another portion of 10 c.c. of the solution is also 
placed in a large stoppered flask, and 1 gram of potassium bromide 
and 30 c.c. of concentrated hydrochloric acid are added. After 
fifteen minutes, the mixture is treated with 150 c.c. of 1% potassium 
iodide solution, shaken, and titrated with A /10-thiosulphate solu- 
tion. The difference between the two titrations corresponds witli 
the amount of chlorate in the solution. W. P. S. 

Action of Sodium Sulphide on Iodine and the Use of the 
Reaction in Analysis. Josef Ehrlich {Zeitsch anal Chem.y 
1918, 67, 21 — 22), — Pure sodium sulphide solution reacts with 
free iodine to form sodium iodide; sulphur is liberated at the same 
time, but re-dissolves in the excess of sodium sulphide added. The 
iodine in an iodide solution also containing other substances may 
be estimated by liberating the iodine with potassium permanganate, 
adding an excess of sodium sulphide, separating the manganese 
sulphide, etc., by filtration, removing the excess of sulphide in the 
filtrate by treatment with zinc sulphate, and then precipitating the 
iodine as silver iodide. "W. P. S, 

Estimation of Hypobromita and Bromaie, or Hypo- 
iodite and lodatOy in Mixtures of the Same. E. Ruff 
(ZeitBch, anal, Ohem,^ 1918, 57 , 16—19).' — The, method is based 
on the reaction between hypobromites or hypoiodites and hydrogen 
peroxide, according to the equation NaBrO + HgO^—NaBrA 
H20+'G2. The solution containing hypobromite and bromate is' 
treated with a mixture of hydrogen peroxide and sodium hydroxide' 
solution, 'the exc^s of the hydrogen ^roxide is then removed by 
boiling, potassium ' iodide and aulphuric ' add are added, , and Ihe 
iodine ' liberated ' by the bromate. is titrated with tMosulphate eolu- 
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tioii. Anotlier portion of the solution is treated directly, with 
potassium iodide and sulphuric acid and titrated with thiosulphate 
solution. This titration is a measure of the hypohromite and 
bromate together, and the quantity of hypobromite present is 
obtained from the difference in the two titrations. A mixture, of 
hypoiodite and iodate is analysed in the same way. W. P. S. 

Estimation of lodates in the Presence of Bromates* 
B. Rupp (Zeitseh. ancsL Cliem., 1918, 57, 19 — 21). — Bromates, 
when treated with dilute hydrochloric acid, are decomposed gradu- 
ally with the formation of hydrobromic and hypochlorous acids, 
’whilst iodates are not affected by this treatment. To estimate the 
tw'o salts when contained in the same solution, a portion of the 
latter is treated with potassium iodide and sulphuric acid and 
titrated, after a few minutes, with thiosulphate solution. Another 
portion of the solution is diluted with water to 50 c.c., 20 c.c. ^of 
12*5% hydrochloric acid are added, and, after one hour, the mix- 
ture is treated with 25 c.c. of 3% hydrogen peroxide solution and 
15 c.c. of 15% sodium hydroxide solution, boiled for ten minutes, 
cooled, and titrated with thiosulphate solution after the addition 
of potassium iodide and sulphuric acid. The first titration gives 
the quantities of bromate and iodate together, and the difference 
between the two titrations corresponds with the quantity of 
bromate present. W. P. S. 

Estimation of Snlpliiir]in Pyrites. Z. Ivaraoglanow [with 
P. and M. Dimitrow] { Zeitsch , ami . Chem .^ 1917, 56, 561 — 568). 
— After the sulphur has been oxidised to sulphuric acid by heat- 
ing with a mixture of nitric and hydrochloric acids, or by fusion 
with sodium carbonate and potassium nitrate, the sulphuric acid 
may be precipitated directly from the hydrochloric acid solution 
obtained after separating the silica, previous removal of the iron 
being unnecessary if the precipitation is carried out under the 
following conditions. The solution (from 0*5 gram of pyrites), 
which should contain from 30 to 50 c.c. of 6i7-hydrochloric acid 
(free), is diluted to 700 c.c., heated to boiling, and 40 c.c. of hot 
10% barium chloride solution diluted previously with 100 c.c. of 
hot water are added gradually while the mixture is stirred. The 
precipitated barium sulphate is collected after fifteen hours, washed 
first with water containing hydrochloric acid and barium chloride, 
then with hot water, dried, ignited, and weighed. W. P. S. 

Gravimetric Estimation of Snlphiaric Acid and Barium 
as Barium Snlphate, II. Z. Karaoulakow (Zeitsch. ami 
(Jkem.^ ^1917, 56, 487 — 498. Compare this voL, ii, 47).— In the 
estimation of barium, the presence of nitric acid or a large quantity 
, , of hydrochloric acid causes the- results obtained to' be too ' low; 
potassium salts and ferric chloride' have the opposite effect. Under 
equal conditions, the errors in the gravimetric^estimation of barium’ 
are less than in the estimation of sulphuric ' acid ' ^ W, P,. ' 
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Detection of Selenium in Sulphuric Acid* Luciako P. J. 
Palet (Anal, Soc, Quim, Argentma^ 1917, 6, 121 — 123). — ■ 
Siilpliiiric acid containing selenium gives an intense violet colora- 
tion with aspidospermine. The pure acid does not give this reac- 
tion, but in presence of an oxidiser, such as potassium chlorate or 
lead peroxide, it develops a rose-red coloration. [Compare Ind.j 
147a.] a. J. W. 

Estimation of Nitrogen in Calcium Cyanamide, (Mlle.) 
Beonislava Tuekus ( Ann , Chim. anal,, 1918, 23, 3 — 5). — In the 
estimation of nitrogen in cyanamide by Kjeldahl's method, only 
thirty minutes^ digestion with sulphuric acid is required for the 
complete decomposition of the cyanamide if the sulphuric acid used 
is diluted previously with one-fourth of its volume of water; for 
1 gram of the sample, 40 c.c. of concentrated sulphuric acid mixed 
with 10 c.c. of water are required. The digestion must be pro- 
longed for more than thirty minutes if the acid used is weaker or 
stronger than the concentration given. W, P. S. 

The Microchemical Estimation of Nitrogen. B. Sjollema 
and C. W. Gr, Hesserschy (Biochem.. Zeitsch,, 1917, 84, 359 — 370). 
— A critical examination of the methods of Bang and of Folin 
and Denis, with some suggested minor alterations of the details. 

S. B. S. 

Simple Rapid Method of Estimating the Filtrate Nitrogen 
in Small Quantities of Blood and of other Body Fluids, 
R. Donald {Quart, J, Med., 1917, 11 , 19 — -29). — One c.c. of blood 
is mixed with 1 c.c. of a saturated solution of sodium chloride in 
a mixture of nine parts of 6% sulphuric acid and one part of 6% 
phosphoric acid. It is centrifugalised, and 1 c.c. of the clear 
liquid is then transferred to a second centrifugal tube, mixed with 
0*1 c.c. of 10% phosphomolybdic acid, and again centrifugalised. 
Of the final clear, protein-free liquid, 1 c.c. is injected into a solu- 
tion of sodium hypobromit© contained in a Doremus ureometer, 
and the nitrogen evolved is transferred to a calibrated narrow 
measuring tube and its volume measured. Attention is directed 
to . the necessity of rapping the ureometer prior to the removal of 
the nitrogen to the measuring tube in order to liberate a con- 
siderable proportion of the gas, which otherwise remains in the gas- 
supersaturated hypobromite solution. The result is obtained in 
about forty-five minutes from the commencement of the operations, 
and is stated to b© sufficiently accurate for clinical purposes. 

H. W. B. , 

Estimation . of Amino-acid Nitrogen in the Blood, 
Seizarubo Okada (J, Biol. Chem,, 1918, 33, 325—331). — ^The 
chief point in the new, method is’ the removal of the proteins of the 
blood by heating with dilute acetic acid, the last traces of proMn^, 
being removed by shaking with, kaolin. The use ^ of alcohol as a' 
'precipitant is' shown to h© undesirahlo (compare Bock'. A..;; 1917, „ 
ii, 159). ’ / 
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Tli 0 Estimation of Residual Nitrogen of the Blood. 
B. Sjolleha and C. W. G. Hesserschy (Biochem. ZeAtsch., 1917, 
84, 371 — 377).~Biierent results are obtained according to wlietlier 
pliospliornolybdic acid, metapbosphoric acid, or tricliloroacetic acid 
is used as precipitant of the proteins. S, B. S. 

Still-head for Use in the Distillation of Ammonia « 
A. Hutin {Amv, fjhim, ami,, 1917, 22 , 242 — 244), — The apparatus 
consists of a bulb with a lower tube which enters the neck of the 
distiliatioii flask, and an upper tube connected with a receiver; 
this upper tube extends into the bulb, the portion inside the bulb 
being constricted and bent upwards. If desired, a wide tube filled 
with glass beads maybe placed between the lower tube of the still- 
head and the distillation flask. The whole apparatus is made of 
sheet tin, and its purpose is to prevent any spray from the dis- 
tillation flask passing over into the receiver. W. P. S. 

Use of Diphenylamine-Sulphiaric Acid for Colorimetric 
Estimations. J. (Zcitseh, anal. Gheni., 1917, 66, 

509 — 511). — A reply to L. Smith (A., 1917, ii, 217). The use of 
diphenylamine for the colorimetric estimation of nitric acid is 
trustworthy if the test solution and the standards are treated in 
exactly the same way, particularly as regards shaking or ntirring. 

W. P. S. 

Estimation of Fhosphorons, Hypophosphoric, and Pbos- 
phoric Acids in Mixtures. B. G. Tan Name and Wilbert J. 
Huff {Amer. J. Sci,, 1918, [iv], 45 , 91 — 102). — The estimation 
of phosphorous acid in pi-esence of hypophosphoric and phosphoric 
acids may be effected by the absorption of iodine in presence of 
disodium hydrogen phosphate. 

The same method may be used for the estimation of- hypophos- 
phoric acid if this is hydrolysed in presence of hydrochloric acid as 
catalyst, producing thereby equimolecular quantities of phos- 
phorous. and phosphoric acids in accordance with the equation 
H4P20e -f =U 3 P 03 + HgP 04 . 

A mixture of phosphorous, hypophosphoric, and phosphoric acids 
may be analysed by estimating the phosphorous acid before and 
after hydrolysis ' by the iodometric method, and also determining 
the total phosphoric, acid in the, solution after oxidation. [See, 
further, Ini,, 147a.1 ■ ■ H. M. j). 

The' Pi;»ecipitatipu of Phosphoric Acid in the State of 
Fhosphomolyhdate. Estimation of Phosphoric, 

, Acid by a Simple Azotometric Method. J. Clarens {Compt. 

186, '259 — 262).— If the phosphate is precipitated by 
molybdate in the presence of sufficient ammonium 
nilrf te, , resultant precipitate contains phosphoric , acid apd' 

'amiHonia in the proportions requisite to form triammonium' ,ph©s- 
.rph#e- The proportions to use should be 0*1 gram of phosphoric 
-:y#,uhydride IQO c.e,^of ammonium, m,olybdate containing'' O' 
grams, of ammonium nitrate.' The precipitate is,, washed with'dis- 



ANALYTICAL CHEMISTRY. 


ii. 129 


tilled water, and the ammonia present estimated by one of the 
usual methods, such as distillation with potassium hydroxide. 

W. G. 

Estimation of Phosphoric Acid. A Modification of the 
Citrate Method. J. Geossfeld (Zeitsch. anal. Chem., 1918, 57,, 
28 — 33). — ^To avoid the intermediate precipitation of phosphoric 
acid by molybdic acid, the author proposes a method for the 
analysis of fertilisers, ashes, etc., in which the calcium is precipi- 
tated as oxalate from an acetic acid solution, and, after the removal 
of the calcium oxalate, the phosphoric acid is precipitated in the 
usual way as ammonium magnesium phosphate, citric acid being 
added to prevent precipitation of iron and aluminium. The hydro- 
chloric acid solution (or other solution) of the substance under 
examination is treated with a few drops of methyl-orange solution 
and an excess of ammonium oxalate solution, and saturated 
ammonium acetate or sodium acetate solution is added until the 
colour of the indicator changes from red to yellow; the mixture is 
then diluted to 100 c.c., mixed, and filtered through a kiesel- 
guhr filter. An aliquot portion of the filtrate is mixed with 
5 c.c. of 20% citric acid solution and the phosphoric acid precipi- 
tated with magnesia mixture. ' W. P. S. 

Estimation o! Phosplioric Acid, particularly .in Super- 
piLOspliate. G. Voetmann {Zeitsch. anal Clmm.^ 1917, 56, 
465 — 487). — For the direct estimation of phosphoric acid in super- 
phosphate, the most trustworthy method consists in precipitation 
as ammonium magnesium phosphate after the calcium has been 
removed as oxalate and the iron as sulphide; the presence of 
ammonium oxalate, ammonium molybdate, and ammonium sulphide 
does not interfere with the precipitation. If aluminium salts are 
present, the quantity of magnesia mixture used should be 
increased. When the phosphoric acid is precipitated with molybdic 
acid solution before it is converted into ammonium magnesium 
phosphate, the precipitation may be made equally well from a nitric, 
hydrochloric, or sulphuric acid solution. Molybdic acid solution 
containing pyridine is a very sensitive reagent for the detection of 
traces of phosphoric acid; it will detect 0*01 mg. of P2O5 in 10 c.c. 
of solution, whilst the limit for molybdic acid containing nitric 
acid is about 0*1 mg. of in 10 c.c. The phosphoric acid in 
superphosphate can also be precipitated as a basic mercury com- 
pound by means of yellow mercuric oxide; this compound is then 
decomposed with sodium sulphide, and the phosphoric acid pre- 
cipitated as ammonium magnesium phosphate. Precipitation as 
calcium triphosphate is untrustworthy. [See also Ind.^ IBOa.] 

^ W. P. S. 

Use of Textile Fibres in Microscopic Qualitative Cbemi- 
cal Analysis. II. Detection of Boron by means of Turmeric' 
¥iscose Silk Fibres, III. Detection of tbe Heavy Metals 
by means of Zinc SnlpMde Wool' Fibres.' E* M. Csakot 
and'H. I. Colb (/. /-ndf. j^ng. Ghem*,WlZ, lQ^ 4:8 — W'* Compare 
A.,' 1917, ii, , 576). -^Yiscose'. 'silk', 'fibr^ dyed with-'h‘urmerk are 
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useful for tiie detection of very small quantities of boric acid; a 
reaction may be obtained with one drop of solution containing 
0'00002o mg. of boron. Wool fibres, free from fat and treated with 
sodium sulphide and zinc acetate, are suitable for the detection 
of heavy metals, the coloration obtained indicating the metal 
present. ' [See, further, Ind,y 75a.] W . P, S. 

Rapid Organic Combustion. P. A. Levenu and F. W. 
Bieber (/. Amer. Gliem. Soc.^ 1918, 40, 460 — 462). — The pro- 
cedure adopted in the authors’ laboratory is fully described, with 
diagrams. Cerium dioxide is used as a catalyst,* and* from the 
first weighings to the final ones, the combustion requires only 
about forty-five. minutes. J. C. W. 

Micro-analysis of Organic Substances. J. Y. ^ Dubsky 
(Ber,^ 1917, 50, 1709 — 1713). — ^An account of recent experiences 
and improvements of micro-methods of combustion, made in the 
university laboratory at Zurich, where all analyses are now per- 
formed with small quantities of material. For the combustion of 
halogeiio-iiitro-compounds, the tube contains a 5 cm. layer of pieces 
of ^ fine silver wire, then a 16 cm. layer of a mixture of copper 
oxide and lead chromate, then another short layer of silver, and 
finally the boat. The preliminary decomposition is carried out 
wdth the oxygen supply cut off, and if the compound is very poor 
in hydrogen (for example, trichlorodinitrobenzene) it is found best 
to adopt Benedict’s method. (A., 1900, ii, 439) and place before the 
boat another boat containing a weighed amount of pure benzoic 
acid, naphthalene, or sugar, in order to reduce some of the copper 
oxide. [See also Ind., April.] J, C. W. 


Electrical Combustion Furnaces for Micro-analyses « 
J. V. Dubsey (Ber., 1917. 50, 1713 — 1717). — A description of a 
platinum resistance and a chromium— nickel resistance furnace 
designed at the author’s instigation for use with silica combustion 
tubes. ' [Bee /w/., April,] 


^ 'Tbe Eggertz Test lor Combined Carbon in SteeL J. H. 
Whiteley (Iron SteeJ Inst. Carnegie Schol i/m., 1917, 8, 
I— 101),— Small quantities of carbon dioxide may be 'accurately 
estimated by absorbing in' an , ammoniacal solution of barium 
chloride (McFarlane and Gregory, -A., 1906, ii, 802), and an 
apparatus is described by the use of which the carbon in steel may 
be estimated by wet combustion or the weight of carhon^ dioxide 
evolved during the; Eggertz colour test may be determined. This 
gas IS, given ofi, at^a decreasing rate, during several hours' heat- 
and, the quantity obtained in a given time is closely propor- 
: ponal ™ the carbon content^ of the steel, irrespective' of its heat 
.treatment, the only exceptions being aus'tenitic steels. The other 
' ^ TTOducts , of the reaction include hydrogen cyanide and 

’ carbon remaining in solution as shown 
, hy oxidation with permanganate. A 1% carbon steel yields, in the 
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first ten minutes' boiling with nitric acid, 22% of its carbon as 
carbon dioxide, 5 — 10% as hydrogen cyanide, and 2—3% as hydro- 
carbons. 

• The colouring matter of the brown solution is colloidal. When 
steel is dissolved in nitric acid kept cool by water, a black pre- 
cipitate forms in all cases in which carbide particles are visible in 
the section etched with sodium picrate. This precipitate becomes 
brown later, especially on warming, and later this changes to a 
brown solution. The particles first formed have the form of the 
carbide. Quenched steels yield the solution directly. On 
dialysis, a substance passes' through the membrane, which has an 
orange colour in concentrated solution, but becomes green on dilu- 
tion. The colour is not merely that of the organic substances 
present, but depends on the reaction of these with iron. With 
further heating, the green substance changes to a colourless or 
only slightly coloured substance. The proportions of the coloured 
products depend on the electro-chemical conditions of solution, and 
cold-workad steels give a deeper colour. The tints given by 
different steels are more easily matched if sulphuric acid be added. 
For 0“5 gram of steel, 10 c.c. of nitric acid (T2) are used, and, after 
boiling for fifteen minutes, 15 c.c. of sulphuric acid (1 : 3 by volume) 
are added. [See, further, Ind., 1917 , 1097 .] C. H. D. 

Gravimetric Estimation of Potassium by Sodium Cobalti 
nitrite. C. Y. Garola and Y. Braun {Ann, Falsif., 1917, 10, 
572 — 575). — The reagent used consists of 28'6 grams of cobalt 
nitrate and 50 c.c. of glacial acetic acid dissolved in 500 c.c. of 
water, and 180 grains of sodium nitrite also dissolved in 500 c.c. 
of water.; these two solutions are mixed twenty-four hours before 
use and then filtered. The mixed reagent keeps for a few days 
only. Twenty-five c.c. of the potassium salt solution (containing 
about 0*250 gram of potassium chloride and free from other bases 
except sodium) are treated in a stoppered flask with 25 c.c. of the 
reagent, and, after about eighteen hours, the precipitate is collected 
on an asbestos filter, washed with 10% acetic acid, then once with 
95% alcohol, dried at 100^, and weighed. The precipitate con- 
tains 20*74% of K 2 O. The method is trustworthy for the estima- 
tion of potassium in fertilisers, soils, wines, etc. Ammonium salts 
should be removed previously by ignition and other bases by treat- 
ment with sodium carbonate and Mtratidn. [See also Ind,^ 168a.] 

W. P.' S. 

Estimation of Potassium and Sodium as Chlorides 
tbrougb. the use of the Refractometer, B. A.' Shipp y and 
G. H. Burrows (/. Arner. Chem. Soc.^ 1918 , 40 , 185- — 187)'. — The 
refractive index at 25^ of a 20% sodium chloride solution is 
1*36829, whilst that of a 20 % potassium chloride solution is' 1*359,92. 
If, therefore, the refractive indeX' of a 20 % solution of the 'mixed 
chlorides 'be determined, ,the approximate' quantities ’ 'of , the 'two 
salts can be found byn simple "calculation. ' [See also 168 a.] 

' ' , W., F./’S, 
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A Proximate Metliod for the Estimation of Rubidium 
and Casinm in Plant Ash. W, 0. RoBijfsoN (/, hid Eng, 
C%em,, 1918, ■ 10, 50— 51). —After removal of pliosphoric acid, 
calcmin, magiiesiniii, etc,, the mixed alkali chlorides are fraction- 
ally precipitated with platinum chloride. The potassium, 
ruhidium, and csesium platiniehlorides are collected, reduced in 
hydrogen and the resulting chlorides treated ■with concentrated 
hydrochloric acid. The solution thus obtained, containing all of 
the rubidium and csesium chlorides and a large anioimt ^of 
potassium chloride, is then compared spectroscopically ^ vdth 
standard solutions containing known amounts of rubidium, 
caesium,, and potassium chlorides, and prepared under the condi- 
tions given. [See, further, 76a.] W. P. S. 

Coiloido-chemical Methods for Estimating the Hardness 
of Water. L. Beegzelleb {Biochem, Zeitsch., 1917,84, 149 — 155). 
— The surface tension of soap solutions is diminished considerably 
by addition of small amounts of alkali hydroxides, hut the addition 
to such alkaline solutions of small amounts of calcium or mag- 
nesium salts increases the surface tension. These facts might- form 
a basis for a method for determining the hardness of water. 

S. B. S. 

Estimation of Zinc hy Schaffner’s Method. Y, Hassreidter 
(ZeiUeh. mud. Ohem., 1917, 56, 506 — 509. Compare A,, 1917, 
ii, 509). — In any of the modifications of this method, the precipita- 
tion of the iron (whether it be a single, double, or treble precipita- 
tion), should be carried out. under conditions which will minimise 
the retention of zinc. It is advisable to make a comparison pre- 
cipitation at the same time, using a definite quantity of iron and 
zinc. The iron precipitate should be tested for the presence of 
zinc. [Bee also hid, 168a.] ' W. P. S. 

Estimation of Zinc on Galvanised Iron. 0, Bauer (Stahl 
u, Misefi, 1916, 734; from Ann, Ckim. anal,, 1918, 23, 21).-- -A 
measured and weighed piece of the metallic sheet is treated with 
a solution containing^ 2 grams of sulphuric acid and 2 grams of 
arsenic trioxido per litre; this solution dissolves the zinc readily, 
but does not attack the iron. When evolution of hydrogen ceases, 
the remaining sheet of iron is removed from the solution, washed, 
dried, ^ and ^ re-weighed. This method can be ' used only with 
galvanised iron prepared electrolytically ; when it is made by the 
hot ^dipping process, an iron-zinc alloy is formed between the layers 
of iron ' and zinc, and thiS' alloy dissolves in the reagent. ' , The 
prweiice of iron, in the solution indicates that the galvanised iron 
had been m,ade by the hot process. W. P. S. 

of Itaad as Phosphate aad its Separation from 
0. YonTMAXK and A. Badeb (Zeiisdh, anal, GMm,, 
1,9?17, 5%'577-rr-58Cl).— *Jhe, solution, containing' about 0*5 gram of' 
',|ead' 'Uitrate, is treated''' with 5 grams of tartaric acid, then rendered 
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sliglitly amiiioiiiacal, heated at 80"^, and 100 c.c. of 10% aniiiioiiinin 
phosphate solution are added. The mixture is kept at 70 — *80° 
for sixteen hours, then cooled, the precipitate collected, washed 
with dilute aminomum nitrate solution, dried, ignited at a low' 
temperature, and weighed. If antimony is present, the quantity 
of tartaric acid used is correspondingly increased; antimony is not 
precipitated under these conditions, and may be estimated as 
sulphide in the filtrate from the lead phosphate precipitate. The 
method yields trustworthy results and is useful for the analysis 
of “hardened^' lead. W. P. S. 

Separation of the Copper Groixp from the Arsenic Group ^ 
with Especial Reference to the Identification of Arsenic. 
M. Cannox Sneed (J. Amer, Gliem. Soc,, 1918, 40, 187*— 191). — 
The method depends on the solubility of mercury, arsenic, anti- 
mony, and tin sulphides in a solution prepared by saturating a 
12% sodium hydroxide solution with hydrogen sulphide and add- 
ing to each litre 400 c.c. of 40% sodium hydroxide solution. Lead, 
bismuth, copper, and cadmium sulphides remain insoluble. The 
solution containing the soluble sulphides is treated with ammonium 
carbonate to precipitate the mercury; arsenic, antimony, and tin 
sulphides are precipitated by hydrochloric acid, and the antimony 
and tin sulphides are separated by solution in warm concentrated 
hydrochloric acid. The arsenic sulphide is dissolved in ammonia, 
oxidised with nitric acid, and the solution at 80° treated with an 
excess of ammonium molybdate. The latter yields a yellow pre- 
cipitate with the arsenic, and will detect as little as 1 part of 
arsenic in 225,000 parts of water. [See, further, Ind,, April,] 

, ■ ' W. F.‘ S. 

New Methiods for the Estimation of Copper, Emcj 
Cadmium, Nickel, and Cobalt. Adolphe Caenot {ComjyL 
rend., 1918, 166, 245 — 251). — ^To a solution containing any one 
of these metals, sodium carbonate in slight excess is added in the 
cold until it is just alkaline. The precipitate formed is then re- 
dissolved by the addition of just sufficient ammonium hydroxide, 
or, in some cases, ammonium carbonate, and the liquid is boiled, 
usually for five minutes, until precipitation is complete. The pre- 
cipitate is washed, dried and ignited, and weighed as the oxide, or 
reduced and weighed as the metal. If the amount of precipitate 
obtained is very small, it is dissolved in a little nitric acid, the 
solution evaporated to dryness with a little sulphuric acid, and 
the metal weighed in the form of its anhydrous sulphate. In 
every case, it is essential to ensure the absence of all ammonium 
salts prior to the precipitation with sodium carbonate. W. Q. 

New Separations of the Five Metals of the Group 
in, Ammonia. Adolphe Carnot (Compt. rend., 1918,^ 166, 
8'29^3'33:. _ Compare preceding abstract).—!! ,^pper And zinc are 
pyesmt together in solution, they are precipitated and weighed 
AS; their combined , oxides and these, Are then heated in a 

,:, current of hydrogen..' ^ The zinc'' volatilises as formed, and the 



ii'134 


ABSTBACTS OF OHEMCAL PABEBS. 


residual copper is weiglied. Witli a mixture containing copper j 
nickel, and zinc, the copper is first precipitated from th©' boiling 
acid solution by tlie addition of -sodium tMosulphate. and weighed 
as its sulphide. From the filtrate, the nickeh and zinc are pre- 
cipitated and weighed as the mixed oxides, these being then 
reduced in hydrogen and the 'nickel weighed. For an alloy of 
zinc and cadmium, the metal is dissolved in nitric acid and the 
solution evaporated nearly to dryness, ' and then diluted to 
150 — 200 c.c. Sodium carbonate is added until the liquid is 
alkaline, and then ammonium sesquicarbonate and a little 
ammonia, the liquid being heated to Just below 100° until it no 
longer smells of ammonia. The cadmium carbonate is washed by 
decantation with ammonium carbonate solution until free from 
zinc, and then ignited and weighed as cadmium oxide. The zinc 
is estimated in the filtrate by Meunier’s method (compare A., 1897, 
ii, 464). 

Cobalt may be separated from nickel, when in solution with it, 
by precipitation with ammonium sulphide in the presence of an 
alkali oxalate. , The nickel passes through in solution on filter- 
ing, and is precipitated from the filtrate as nickel sulphide by 
boiling it with acetic acid. This method also applies to the separa- 
tion of copper and nickel if an alkali sulphide is used in place of 
ammonium sulphide. 

By a combination of these methods, the five metals if present in 
solution together' may be separated and estimated. ,W. G. 

The Examination of Mercury Fulminate and the Analysis 
of Mixtures for Percussion Caps. Paul Nicolaebot and Jean 
Boubet {Comft. rend.^ 1918, 166 , 258 — 259). — ^Free mercury may 
be detected in the fulminate by shaking 1 gram of the latter with 
100 c.c, of a 5% solution of ammonium thiosulphate. All the 
fulminate dissolves and leaves the mercury as a grey powder or in 
metallic globules, which can, if necessary, be weighed. 

For the examination of detonating mixtures, the percussion caps 
.are treated first in the cold for two hours, and then at 60° for one 
hour with .yellow ammonium sulphide. The mercury fulminate is 
converted into mercury sulphide, which is filtered of! along with 
any powdered glass present. To the filtrate, ammonium sulphite 
is added, and the antimony sulphide which separates is collected 
and weighed. In the filtrate, the alkali metals are estimated in 
the usual way. Any chlorate or nitrate in the mixture is extracted 
with cold water and estimated in the usual manner. Any copper 
present, owing to the attack of the metal of the caps, will come 
down with the antimony sulphide, and may be estimated electro- 
lytically after calcining the sulphides and extracting them with 
nitric acid. " ' ' W. G. 

Estimatioii. of Manganese in Steel in the Presence of 
dmominm and ¥anadinm by Electrometric Titration. 
G. L. Kebley, M. 'G. ' Spehcee, C. B. Iblingwoeth, and T.^ Geav 
/{I, Ind, 1918, 10 , 19 — 23).-^The manganese is 
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oxidised to permanganate by sodium bismutbate or ammonium per- 
sulphatCj and tbe permanganate then titrated with mercurous 
nitrate' solution. The solution to be titrated should contain about 
50 c.c. of sulphuric acid (I) 1*58) per 200 c.c. of water ^ and the 
temperature should be 20°. The end-point of the titratioiij as 
observed on the electrometric apparatus, is sharp and is not affected 
by the presence of chromates or vanadates. [See, further, Ind.^ 
92a.] , . W. P. S. , 

Analysis of Tin Ores. T. F. Golick {Eng, Min. 1916, 
827 ; from A^vn. Ghim. anal.^ 1917, 22, 248). — The ore is fused 
with a mixture of potassium carbonate and sulphur, the mass, 
when cold, is extracted with hot water, and the solution filtered. 
The filtrate is then evaporated with the addition of sulphuric acid 
and heated until sulphuric acid fumes are evolved, the residue 
treated with hydrochloric acid and hydrogen peroxide to insure 
complete conversion of the tin into stannic chloride, and the tin 
precipitated as sulphide. After the precipitated sulphide has 
been collected and washed, it is treated with a known quantity of 
potassium iodate in the presence of concentrated hydrochloric acid, 
and the excess is titrated with potassium iodide solution; the reac- 
tion proceeds according to the equation: SnS.>4-KI0g+ 6HC1 = 
SnCTi + S. -f KGI + ICl -h SHgO. ^ W. P. S. 

Detection of Small Quantities of Vanadium in Water. 
Victor L. Meaurio {AnaL Soc, Qnhn. Argentinu^ 1917, 5, 
185 — 189). — A solution of 0*2, gram of ’diphenylamine in 100 c.c. 
of water in presence of hydrochloric acid gives a violet coloration 
with aqueous solutions of vanadium compounds. The coloration 
is unaffected by the presence of nitrates, iron, or titanates, and the 
test will detect the presence of vanadates in solutions of 0*0002% 
strength. [Compare Ind,, April.] A. J. W. 

Th.© Estimation of Vanadium in th.© Presence of Molyb- 
denum by means of Titanous Cbloride. A. Travers {Compt. 
rend., 1918, 166, 289 — 290. Compare A., 1917, ii, 545). — In 
using the method previously described (loc. cit.), it is now noted 
that if the indicator, potassium thiocyanate, is added before the 
titanous chloride, the vanadic acid is reduced first, and when this 
action is complete, the molyhdic acid is reduced. Thus vanadium 
and molybdenum in steels may be estimated by carrying out the 
method for the two together, as already described (loc. cit.),- and 
then in another portion estimating the; vanadium alone by adding 
the thiocyanate first and running in the titanous chloride from a 
burette until an end-point is reached. W. G. 

Antimony Dioxide. Julius vont Szilagyi (Eeitsch. anal, Chsm,^ 
1918, 57, 23 — 28). — Antimony dioxide may be prepared by heat- 
ing the, pentoxide at bright redness or by 'oxidising antimony with 
concentrated nitric,, acid and heating the resulting oxide at dull 
,rediiess until constant in weight.' 'When , heated, with concentrated 
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liydrocMork acid and potassium iodide, antimony dioxide liberates 
iodine ; tlie reaction proceeds according to tii© equation : 2SbOjj + 
6HC1 4~ 2HI == 2SbCl3 + 4 H 2 O + Ig. Th.© iodine may be separated by 
distilling tb© mixture; if the distillate is collected in a receiver 
containing potassium iodide solution, titration with thiosulphate 
solution wdll give the quantity of antimony dioxide present. Meta- 
stannic acid does not liberate iodine from potassium iodide under 
the above conditions, but the reaction is of little practical use. for 
the estimation of antimony in the presence of tin, since alloys of 
these twm metals iisuallv contain other metals which interfere. 

W. P. S. 

Colorimetric Estimation of Bismuth (in Copper), H. A, B. 
Mothee’WELl (Eng, and Mm, 1917, 104, 1091 — 1092; from 
J, Soc* Ghent, Ind,, 1918, 37, 92a.). — The copper is dissolved in 
nitric acid, and the cold diluted solution treated with sodium 
carbonate until a small quantity of the copper is precipitated j this 
precipitate will also contain all the bismuth. After six hours, the 
precipitate is collected, dissolved in hydrochloric acid, the copper 
and bismuth are separated as sulphides, and these are dissolved 
in nitric acid. To the solution are added 5 c.c. of lead nitrate 
solution (13*5 grams per litre), the mixture is nearly neutralised 
with ammonia, treated with an excess of ammonium carbonate, 
boiled, cooled, the precipitate collected and dissolved in nitric acid, 
and the precipitation is repeated. If much copper is still present^ 
dilute potassium cyanide solution must be added until the colora- 
tion has nearly disappeared, and the precipitate is then washed 
until ire© from copper. The precipitate is dissolved in a small 
quantity of nitric acid, the solution evaporated, the residue dis- 
solved in three drops of nitric acid and 5 c.c. of water, the solution 
diluted to 25 c.c., and made up to 50 c.c. with 1*7% potassium iodide 
solution. The coloration obtained is at once compared with that 
given by a hnown amount of bismuth under the same conditions 
and in the presence of 5 c.c. of the lead nitrate solution. 

W. P. S. 

The, Bstimatioii of Humms hj means of a Simplified 
FroOedare of Elementary Analysis. A. Jaxobsen (Zknr, 
Optgn, Agran., 1916, 17, 93—98; Expt, Stat, Bee., 36, 614; 
from Phydol. Ahetr.^ 1918, 2 , 629—630). — The humus in soils is 
estimated by a combustion method, using platinised asbestos , as a 
catalyst. Prom 1 to 25 grams of materia! may be used, and the 
oxidation is complete in thirty mmutes. It is claimed that the 
method is as satisfactory as the more complex one of Gustavson. 

i>elettnination ol the Concentration of the Hydrogen Ions 
Isi Aoid liquids . Application to Wines, Maecel Buboux, 
(/.: Fhfs*, 1917, 15, 473 — ^501).— Two methods are described, 

namely, a grapMo' method and a method of calculation, the latter 
' giving^ the more precise r«ulte. 
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111 tlie first metliodj a neutralisation curve is drawn, plotting tlie 
conductivity of tlie solution against the volume of standard alkali 
added, the wine being previously diluted with water in the pro- 
portion of 1:4 or 3:97 by volume, according as the amount of 
alkali required to neutralise 1 litre of it, as determined volumetric- 
ally, is less or greater than 110 c.c. ii^-sodium hydroxide. The 
tangent to the curve at the neutralisation point is drawn, and the 
distance x from its point of intersection with the ordinate axis 
(conductivity) to the curve along the axis is measured. Then 
[H**] = . 7 ;/ 0*291, or a;/0*157, according to the dilution used. 

In the method of calculation, it is necessary to determine (1) the 
volume of /V-sodium hydroxide required to neutralise 5 — 5*2 c.c. 
of the wine ; (2) the percentage of alcohol by volume in a mixture 
of 1 c.c. of wine to 4 c.c. of water; (3) the specific conductivity of 
the wine before and after the addition of the volume of alkali as 
determined in (1). Eormulse are given for the calculation of the 
hydrogen ion concentration from these data. W. G. 

¥oIiimetric Estimation of Formic Acid in the Presence of 
Hydroxidesy Carbonates, Oxalates, and Acetates. P. Tsircw 
PINAS (/. Ind, Eng. Chem.j 1917, 9, 1110 — 1111). — The solution, 
containing fi'om 2*5 to 5 grams of formic acid, together with 
carbonates, oxalates, and acetates, is boiled for a few minutes, 
rendered alkaline with sodium hydroxide, and treated with a 
quantity of calcium chloride sufficient to precipitate the carbonates 
and oxalates. The mixture is filtered, the filtrate diluted to 
250 C.C., and 50 c.c. are acidified with sulphuric acid and boiled 
in a flask with 400 c.c. of chromic acid solution (50 grams of sodium 
dichromate, 80 c.c. of concentrated sulphuric acid, and 500 c.c. of 
water) for fifteen minutes, the flask being connected, through a 
reflux apparatus, with a gas-measuring tube filled with water. 
When carbon dioxide ceases to collect in tbe measuring tube, the 
volume of the gas is observed, and its weight calculated into formic 
acid. Acetates, if present, do not interfere, as they are not oxidised 
by chromic acid. With pure sodixim formate, the method yields 
99*6% of the formic acid present, W. P. S. 

Estimation of Acetic, Propionic, and Butyric Acids* 
E; B. Ceowell (J. Amer. Chem. Soc., 1918, 40, 453 — ^460). — • 
Various principles underlying possible methods for separating the 
lower aliphatic acids are discussed, and a procedure is described 
which depends essentially on the fact that most of the butyric acid 
and some propionic acid can be extracted by means of light 
petroleum (b. p. 150 — 300^) after saturating the solution under 
examination with calcium chloride and a little potessium chloride. 
The total acidity and weight of sodium salts, dried at 200°, are 
first determined, and then the acidity and salt weight of the light 
' petroleum extract, ^ The first salt weight minus ' the sodium acetate 
equivalent giV'Ss the total weight' of '-GHg' groups,, and the second 
/minus the sodium ' propionate: , equivalent 'gives the wdght of 
groups, present as' butyric; acid. ’ A correction Tor 'the.ealubility of 
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butyric acid in the calcium chloride solution, etc., also requires' to 
be made. [See, further, IntLf April.] J. C. W. 

Betection aad Estimation of Butyric Acid. G. DENiatis 
(A'ww-. Chim. mal.^ 1918, 23, 27 — 31). — Five c.c. of a butyric acid 
soliition are mixed v/ith 5 c.c, of hydrogen peroxide solution (0*01 
voL lor each 0*01 gram of butyric acid per litre) and 1 c,c» of 
ammonium ferrous sulphate solution (5 grams of ammonium ferrous 
sulphate and 10 c.c. of 10% sulphuric acid per 100 c.c.). The 
inixture is heated at 70^ for five minutes, then treated with six 
drops of sodium hydroxide solution, cooled, filtered, and. 5 c.c. of 
the filtrate are mixed with three drops of sodium hydroxide solu- 
tion, three drops of 5% sodium nitroprusside solution, and a*' slight 
excess (0*5 c.c. or more) of acetic acid. A red coloration develops, 
its intensity depending on the quantity of butyric acid present. 
The amount of the acid in the solution may be estimated colori- 
metrically by comparison with standards under the same condi- 
tions. The method may be applied to the estimation of butyric 
acid in mixtures, organic fluids, etc., after the acid has been 
separated by distillation or extraction. W. P. S, 

Estimatioii of Lactic Acid in the Presence of other 
Orgamic Acids., P. Bzebeeenyi {Zeitsch. anal Chem.^ 1917, 56, 
505 — 506). — ^Lactic acid, when heated with chromium trioxide and 
sulphuric acid, yields, acetic acid, carbon dioxide, and water; if 
the oxidised mixture is then distilled, the quantity of acetic acid 
in the distillate is a measure of the lactic acid present. The 
results obtained are slightly too low, since about 3% of the lactic 
acid is converted directly into carbon dioxide and water. Under 
the above conditions, tartaric acid, malic acid, citric acid, and oxalic 
acid .are oxidised directly to carbon dioxide. Volatile acids, 
alcohol, acetone, and esters must be removed previously by distilla- 
tion. A small portion of the lactic 'acid also distils over, and this 
quantity may be estimated approximately from the acidity and the 
molecular weights of the acids in the distillate. [See also Ind., 
165a.] ' W. R kS. 

Detection and Estimation of Small Quantities of Hydro- 
cyanic Acid. J. M. Rolthofp (Zeitsch anal Chem,, 1918, 57, 
1 — 15 ). — Of the various reactions used for the detection of hydro- 
cyanic acid, that depending on the formation of ferrocyanide is 
the only one which is characteristic and trustworthy. In , using 
this reaction for the colorimetric estimation of small quantities of 
hydrocyanic acid, it^ is important to have exactly the same quanti- 
ties of reagents in both the test and comparison solutions. The 
thiocyanate reaction (compare A., 1916, ii, 455) may- be used for 
the purpose if it is remembered that certain body fluids (saliva, 
stomach contents, etc.) may already contain thiocyanate; in such 
ca-ses, the hydrocyanic acid , may be- separated by the aeration-dis- 
tillation method. The picric acid, guaiacum, phenolphthalein, 
silver, and ficidine-etarch reactions are untrustworthy, since many 
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substances other than hydrocyanic acid give similar reactions. In 
dealing with pure hydrocyanic acid, the sensitiveness of the tests 
(expressed in mg. of CN per litre) is as follows : ferrocyanide, 2 ; 
thiocyanate, 0*1; picric acid, 1; guaiacum, 0*004; plieiiolphthalein, 
0*05; silver, 0*03; iodine-starch, 0*1. W. P. S. 

Detection of Picric Acid by Ferrous Tartrate Reagent. 
Rupeau {Ann. Ghim. anaL, 1918, 23, 15^ — -IG). — The author claims 
to have been the first to use ferrous sulphate-tartaric acid solution, 
often called L© Mithouard’s reagent, for the detection of picric 
acid (compare A., 1917, ii, 158). W. P. S. 

Detection of the Poisons wMcb can be Extracted with. 
Ether from the Acid Aqueous Solution in the Stas-Otto 
Process (Picric Acid, Picrotoxin, Antipyrin)- 0. Tunmank 
{A>poth. Zeit.^ 1917, 32, 441 — 443, 447 — 448; from Ghem. Zentr.^ 
1917, ii, 499 — 501. Compare A,, 1917, ii, 551).::— This is a con- 
tinuation of the papei's referred to. Picric acid . — The sublimates 
are homogeneous, colourless, or even yellow. Typical crystals can- 
not he reckoned on even after recrystallisation from water or 
alcohol. Hydriodic acid dissolves the sublimate at once, but no 
crystals are formed. Zinc cHoroiodide dissolves rich sublimates 
only on warming; on cooling, large, yellow prisms and flat, pris- 
matic crystals are deposited; they show strong pleochroism and 
extinction parallel to the long axis. Bromine-potassium bromide 
solution acts similarly, but the prisms are less regular and not 
pieochroic. On the whole, reactions like the wopurpuric acid 
reaction, the picramic acid reaction, and the dyeing of wool are 
most satisfactory for these microchemical purposes. 

Picrotoxin , — The picrotoxin sublimes at 215 — 225^ for the most 
part. The sublimate exhibits no crystals, but only drops, and 
crystallisation could not be brought about. Zinc chloroiodide and 
hydriodic acid yield no reaction products. Nitric acid dissolves 
the sublimate, but produces no coloration. Rich sublimates yield 
good crystals of picrotoxin when treated with hydrochloric acid, 
but it is better to apply 5% ferric chloride solution for this pur- 
pose, because this distinguishes picrotoxin sublimates from those of 
antipyrin. The sublimate and the solution are heated under a 
cover glass until bubbles appear; on cooling, typical pentagonal 
tablets can be observed. They are colourless, the large ones 
polarise in variegated shades and show oblique extinction. If the 
sublimate under the cover glass is treated “with a drop of bromine- 
potassium bromide solution and heated, colourless prisms of bromo- 
picrotoxiiiin are formed on cooling. These crystals are inonoclinic, 
and can also he obtained by the action of bromine water. 

Antipyrm , — The residues from the ethereal extraction of the 
acid solution yield only traces of antipyrin, because the greater 
quantity of this substance is extracted only when the solution is 
alkaline. The sublimates at 'first consist of drops, which ©ventually 
form groups of radially arranged, flat, prismatic crystals,' ' which 
polarise strongly., These .antipyrin deposits yield deep" red .drops 
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with, hydrogen iodide, shining droplets with zinc chloroiodide, and 
droplets also with bromine-potassinm bromide solution. The 
colour reactions ordinarily used are evident even with the smallest 
quantities without the aid of a microscope. Two antipyrin reac- 
tions which yield decisive crystalline precipitates are to be found 
in the formation of nitrosoantipyrin and ferripyrin respectively. 
In the former case, the sublimate is dissolved in a drop of water 
and treated successively with a drop of 10% sodium nitrite solution 
and a -drop of acetic acid. The green solution deposits doubly 
refractive, dichroic crystals, or, if it is heated, long, yellow prisms. 
The ferripyrin reaction is carried out by heating the sublimate 
with a drop of 5% ferric chloride solution under a cover glass until 
bubbles are formed; on cooling, orange- 3 ^eilow ciystals are deposited, 
mostly 30 — 50 /i (sometimes 80 /x) long, which show yellow shades 
in polarised light. The reaction distinguishes antipyrin from sali- 
pyrin. In the case of salipyrin, the sublimate consists of groups 
bent needles. Addition of ferric chloride produces a violet solu- 
lion which remains on heating, and no crystals are deposited unless 
too high a temperature has been used for the sublimation. In this 
case, a mixture of crystals of ferripyrin and salicylic acid may be 
observed. B. V, S. 

'Microcliemistry of some Opium Alkaloids. ■ L. van Itallie 
and J* VAN Toorenburg (Pharm. Weehhlad, 1918, 65, 169 — 178). 
— ^An account of tests applicable to the alkaloids ^seWo-morphine, 
protopine, tritopine, cryptopine, iaudanine, laudanidine, and 
laudanosine. [See, further, Ind.^ April.] A. J. W. 

Modification of the Ehrlich Indole Reaction in Bacterial 
Cultures. W. Nowicki {Wien, hlin. TFocA, 1917, 30, 983; from 
Ghem, Zentr,^ 1917, ii, 498). — The culture, which should contain 
8 — 10 c.c. of peptone water, is treated with 1 c.c. of Ehrlich’s 
reagent and two drops of 40% formaldehyde solution. On shaking, 
a reddish-violet coloration appears, and by addition of alcohol the 
solution may be made suitable for colorimetric examination, 

R. V. S. 

Analysis of Blood and Urine. O. I. Lee {BL Luhds Hosp. 
Med. and Siirg, Mep., 1917, 4; from Physiol, Ahstr,^ 1918, 2, 587), 
— -A mixture, prepared by adding three parts of amyl alcohol to 
seven parts of phenyl ether, is advocated for the prevention of 
foaming in , analytical work. A colorimetric method for -the 
estimation .of iron in urine is described, the iron being precipi- 
tated with ammonium persulphate and ammonia, incinerated, and 
the ash moistened with potassium thiocyanate. The iron content 
of ' normal urine varies from '0*06 to 0*12%. - 

For the estimation of chlorine in blood, the proteins are coagu- 
lated by the addition of acetic acid ' and heating the mixture. 
After filtration, potassium alum and sodium carbonate are added, 
and the mixture is boiled and filtered, and the yellow filtrate is 
titrated with standard silver nitrate until a permanent ' red colour 
; is .obtained. , > , ' "W. G. 
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Determination of the Carrier in the Emission of the 
Continuoiis Spectrum hj the Hydrogen Canal Rays» 

J. Staek, M. Goecke, and M. Arndt {Ann, Fhysihy 1917, [iv], 
54, 81 — 110. Compare A., 1917, ii, 281). — Tlie conditions under 
whicli the ultra-violet continuous spectrum is emitted by bydrogeii 
canal rays bave been investigated, and an attempt is made to 
identify the entities which are directly responsible for this 
radiation. 

The intensity of the continuous spectrum increases as the wave- 
length diminishes from A 400 to A 240, and the increase is particu- 
larly marked in the region from A 280 to A 240. The distribution 
of the intensity is independent of the velocity of the hydrogen 
canal rays. 

The continuous spectrum is emitted by the hydrogen canal rays 
in oxygen, and the intensity of this spectrum, as well as the dis- 
tribution of the intensity, are the same as for the spectrum emitted 
by the canal rays in hydrogen. A continuous spectrum is also 
emitted by. nitrogen canal rays in nitrogen and by oxygen canal 
rays in oxygen, bub for cathode falls of potential varying from 
800 to 8000 volts, the intensity of this spectrum is less 
than one4enth of the intensity of the continuous spectrum 
emitted by the hydrogen canal rays. Nitrogen canal rays in 
hydrogen give rise to the emission of the hydrogen series lines in 
considerable intensity, but there is no appreciable continuous 
radiation even when the cathode fall of potential reaches 8500 
volts. 

From these observations, the conclusion is drawn that the 
emission of the continuous spectrum in question is characteristic 
of hydrogen. The facts -suggest that the radiating entity is neither 
the hydrogen ion nor the neutral hydrogen atom, but that the 
contiiiiuous spectrum is due to an interm^iate type in which the 
hydrogen ion is combined or associated with an electron, the com- 
bination representing a transition phase in the reversible change 
H + H. M. B. 

Experimental Facts and Bohr's Theory of the Hydrogen 
Spectra* J. Stark (Ann, P/tpife, 1917, [iv], 54, 111 — il6).--A 
theoretical paper in which the author discusses recent observations 
on the continuous ultra-violet hydrogen spectrum in relation to 
Bohr’s theory. The experimental evidence adduced in support of 
the view that the entities responsible for the emission of the con- 
tinuous spectrum contain a single atom' of hydrogen (compare pre- 
ceding abstract) is considered to prove the untenability of Bohpa 
theory in, its present form. Bohr’s model of^ hhe, hydrogen : 

cule is also 'incapable of affording an account of the; facts 

yox*- oxiv* ii* 
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liave led tli© aiitlior to the opinion that the iiiaiiy-lined HpectriiiH 
k attributable to diatomic combinations carrying a single positivo- 
eliarge. H. M. D. 

Measurements in the Spectrum of Molybdenum accord- 
ing to Internatioixal Normals. Mabtha Puhlmann (ZbUscIi. 

Fliotochem.^ 1917, 17, 97 — 131). — Measurements of the wave- 
lengths of Hues in the arc spectrum of molybdenum have been 
made with the aid of a large concave grating. The results obtained 
for the region A 2420 to A 4888 are recorded and compared with 
those given by Exner and Haschek. It has been suggested by 
Paulson that certain pairs of lines exhibit constant frequency 
differences, but the existence of this relation is not supported by 
the author's measurements. H. M. D. 

The Arc Spectrum of Tungsten according to Inter- 
"''iiatioiial Units. Maria Belke {Zeitsch. toiss. PJiotochem,, 1917, 17y 
132 — 142, 145 — 168). — ^Wave-length measurements of the lines in 
the arc spectrum of tungsten between A 2249 and y\6984 are 
recorded and compared with the results previously obtained by 
Exner and Haschek. The existence of pairs of lines with constant 
differences of frequency is not indicated by the measurements. 

H, M. B. 

Colour of Inorganic Compounds. F. Eussell von Bichowsky 
(J. Amer, Chem, Soc., 1918, 40, 500 — 508). — theoretical paper 
ill which an attempt is made to connect the colour of inorganic 
substances with the valence electrons and the stability of the 
electron grouping round the positive nucleus. H. M. B. 

The Polymorphism of certain Substances (Liquid Crys- 
tals and Sphaerolites with Helicoidal Winding). Paul Gaubeet 
{Bull, Soc, frmif. Mm.^ 40, 5; from Chem, Zentr,, 1917, 
ii, S06-— 807, Compare A., 1916, ii, 604; 1917, ii, 113).— Amyl 
cyaiiobensylideneaminocinnamate has been found to exist in four 
different crystalline modiff cations. The stable a-forin is biaxial, 
optically negative, and has a high rotatory power; it is obtained 
by crystallisation of the fused substance, or by evaporation of 
solutions, Tb© and y-forms are sp,h3erolitic and distinguished 
by, differences in rotatory power; they are obtained by the rapid 
6vaporatio,n of solutions. The fourth modification is that described 
by Vorlander and Huth (A., 1911, ii, 165). 

Anisylideneaminoazotoluene exists in five different crystalline' 
forms, ^ which are all biaxial. The stable a-form is monoclinic or 
triclinic, and the other four are probably rhombic. There are 
also two liquid anisotropic forms of this substance, one of which is 
optically positive and the other negative. 

The eholesteryl^ esters of low ■ freezing point readily form liquid 
crystals' when their solutions are evaporated. A difference in the 
tendency to form solid' crystals has been observed according to the 
optical character of the liquid phase. 'H. M* B. 
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The Photolysis of Uranium Salts. E, Bauer {Schweiz, 
Ghem. Zeit,^ 1918, 2, 40 — 41). — When light is absorbed bv a solu- 
tion of a uranium salE the uranyl ion undergoes a reversible 
change from the dark ” condition into the “light'' condition; 
when the reverse action takes place, the light energy absorbed is 
given off again in the form of fluorescence. The addition of 
certain substances, such as chlorine or iodine ions, ferric and 
vanadyl salts, vaiiadic acid, and quadrivalent uranium salts, 
extinguishes the fluorescence. The same substances also destroy 
the Becquerel effect. In the “light" condition, the uranium is 
resolved into a higher (octavalent) and a lower (tervalent) stage 
of valency, and the two reunite to the sexavalent form in revert- 
ing to the “dark" condition. When an inhibiting substance is 
added, the formation of the intermediate products is prevented, 
because they are immediately taken up by the substance, for 
example, iodine to fonn the sexavalent ion. Under the influence 
of light, uranyl formate is decomposed with liberation of carbon 
dioxide and hydrogen, a reaction in which the octavalent uranyl 
ion ‘plays a part. The reaction dies down again through the 
accumulation of the sexavalent ion, which acts as an extinguisher. 
Another instance of photolysis is the decomposition of oxalic acid 
by uranyl sulphate under the action of light. In this case, the 
octavalent intermediate ion jmoduces carbon dioxide and the ter- 
valeiit ion carbon monoxide, whilst the sexavalent ion is recon- 
stituted. Analogous processes of simultaneous oxidation and 
reduction are held to account for the photosensitising effects of 
other fluorescent compounds, such as eosin. J. P. B. 

The 'Photolysis of Uranyl Formate. E. C. {ZeiUch. 
ph^/si'kah Ghem., .1918, 92, 513 — 562). — ^The decomposition of 
solutions of uranyl format© under the influence of light has been 
further examined with a view to the determination of the influence 
of the concentration of the uranyl salt, the intensity of the light, 
and the presence of foreign substances. 

The experiments with varying concentration indicate that the 
photolysis is retarded by the uranous salt, which is one of the pro- 
ducts of the light reaction. For widely varying light intensities, 
the initial velocity of the reaction is proportional to the intensity 
of the light, but at later stages the velocity increases less rapidly 
than the" intensity ef the acting light. Potassium chloride, 
potassium iodide, ferric chloride, vanadyl sulphate, and vanadic 
acid retard the reaction, but potassium sulphite appears to produce 
no change in the velocity of the reaction. The view that uranium 
compounds of higher and lower valency are formed is rendered 
probable by the fact that the insolated solutions have an oxidising 
action on potassium iodide and a reducing action on potassium 
permanganate. In terms of the oxidation and reduction products, 
it is possible to explain a number of facts which have been estab- 
lished in this and previous investigations of the photochemical 
decomposition of uranyl formate (compare A., 1916, ii, 9), 

9— '3 
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A iiietiiod for the estimation of uraiious salts in presence of 
formic acid is described. The uranium solution acidified with, 
siilpliiiric acid is added to a solution containing ammonium acetate 
and sodium phosphate placed in a cylindrical separating funnel 
connected below with a suction pump through a filter bottle. The 
fiiiinel is provided with a Gooch filter and with an attachment by 
which the air in the funnel can he replaced by hydrogen. Tlie 
mixture of uranyl ammonium phosphate and iiranous phosphate, 
which is precipitated, is filtered by suction in the hydrogen atmo- 
sphere, the precipitate, washed with ammonium acetate solution, 
and then dissolved in sulphuric acid (1:4), the solution thus 
obtained being titrated with standard permanganate. This 
method of estimating uranous salts has been found to give quite 
satisfactory results in the investigation of the insolated uranyl 
formate solutions. H. M. B, 

Tlie Scattering of a-Rays as Evidence on the Parson 
Magneton Hypothesis. David L. Webster (/. Amer, Glum, 
Soc,, 1918, 40, 375 — 379). — ^Th© large-angle scattering of a-rays is 
generally considered to prove the untenability of theories of atomic 
structure which postulate large diffuse spheres of positive elec- 
tricity. The magneton hypothesis, put forward by Parson (Smith- 
wnian Mucellaneous Collections, 1915 , 65, No. 11), postulates such 
a structure, but the author contends that this is not really an 
essential feature, and that the a-ray scattering cannot be accepted 
as valid evidence against the magneton theory. H. M. B. 

Ahsorption Laws for Rontgen Rays. R. Glockee (Physikal 
ZeiUch., 1918, 19, 66 — 72 ). — This paper contains a discussion of 
the laws expressing the absorption coefficient of X-rays as a func- 
tion of the wave-length and atomic number of the absorbing 
element, and contains tables of the various constants involved in 
the formuise for ten elements and 'six compounds. The data are 
of practical and theoretical importance, but the paper cannot be 
suitably abstracted, P. S. 

X-Ray Spectra and the Constitution of the Atom. 
L. Vegaed {PhiL Mag,, 1918, [vi], 35 , 293 — 326). — An account 
of work previously described (compare ■ this vol., ii, 93, 94). The 
periodic variation of the electric conductivity of the elements 
(Benedicks, Jahrb. Eadioaktiv. Elehtronih, 1916, 13, 362) is con- 
sidered to afford support for the configurations which are put for- 
ward by the author. H, M.'B. 

Solubility of Pur© Radium Sulphate. S. C, Lind, J. E. 
UsrDERWooDj'and C. E. Whittemobe (J, Amer,Ghem, Sac,, 1918/ 
40, 465—472), — -If a solution containing a mixture of, radium and 
barium^ salts ' is partly precipitated by the addition of a sulphate, 
the ratio of radium to barium in the precipitate is the same as in^ 
tie original solution. The behaviour resembles that which' , is met 
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wit'll ill tlie case of tlie isotopic elements, and lias not yet been 
satisfactorily e-xplaiiied. Witii tlie object of providing data wbicli 
may serve to elucidate the nature of tlie pbenomenoii, tbe aiitbors 
bave determined tbo solubility of pure radium sulpbate in water 
and in sulpburic acid solutions. 

Tb© measurements were made by dissolving tli© salt and also by 
precipitating it from solution. The mean value obtained for tlie 
solubility in water at 25° is 2*1 x 10“ ^ gram per c.c., wbicb is about 
oiie-biindredtb of tbe solubilit^r of barium sulpbate. Tbe presence 
of sulphuric acid up to 50% bas no appreciable iniiiience on tlie 
solubility. At bigber acid concentrations, tbe solubility increases 
rapidly, tb© data obtained sbowiiig tbat the solubility is more than 
twelve times as great in 70% acid as in 60% acid. In dilute acid 
solutions, tb© solubility increases about 50% when the temperature 
is raised from 25° to 35°, and tbe same increase is found when tb© 
temperature is raised to 45°. Tbe observed value of tbe solubility 
of radium sulpbate is in agreement with that expected from a 
comparison of tbe solubilities of tb© sulphates of calcium, 
strontium, and barium. 

Tbe term pseudo-isotopy is given to the phenomenon which is 
exhibited by radium and barium sulphates. H. M. B. 

Radioactivity of the Lake of Rockange. (Miss) H. J. 
Folmer and A. H. Blaauw (Proc. K. Ahad, W etemcli, Amsterdam^ 
1918, 20, 714 — 735). — A detailed account is given of tbe investi- 
gation of tbe radioactivity of sa:|jiples of mud obtained by borings 
to different depths from tbe floor of the lake of Eockange (Hook 
of Holland). In contradiction to certain previous observations, tbe 
authors’ results lead to tbe conclusion that tbe alluvial mud of 
tb© lake possesses no radioactivity of importance. Tbe figures 
obtained correspond with An average value of the order of 10”^^ 
gram of radium per gram. With regard to tbe origin of this, it 
is suggested tbat tbe radioactive substance in tbe mud is for the 
most part brought down by tbe rivers and does not come from tbe 
dunes. H. M. B. 

Electrical Conductance of Solutions in Bromine. Edwarp 
H. Barby (J. Amer. Ohem. Soc,^ 1918, 40 , 347 — 356), — Trimetbyl- 
ammonium chloride is readily soluble in liquid bromine, producing 
solutions of a yellow colour, the viscosity of wbicb increases very 
rapidly with tbe" concentration. The electrical conductivity of 
these solutions bas been measured at 18° with results wbicb show 
that the equivalent conductance of tbe salt increases from 0*3186 at 
0*09076 gram-equivalents per litre to 11*49 at c-- 1*2356. Tbe 
variation of the conductance with tbe concentration is in agreement 
with tb© equation of Hraus and' Bray., Tbe constants have values 
wbicb are comparable' with those, obtained for electrolytes in other 
solvents. * 

Tbe conductance' of trimetbylammoniuin. chloride is "'much' 
greater than tbat obtained f or iodine and pbospborus pentabromide, 
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til© conductance of wkicii in liquid bromine bas been previously 
examined by Plotnikov and Rokotjan (A., 1913, ii, 378). 

H. M. B. 

Tlie Influence of some Hydroxy-acids on the Electrical 
Condiictwity of Boric Acid. J. Boeseken and H. Kalshoven 
{Eec. trav. cJiim.,, 1918, 37, 130 — 143). — ^In continuation of 
previous work (compare A., 1916, ii, 73, 209), the authors have 
examined the infiiience of giy collie, a-bydroxy-^-pbenylpropionic, 
iS-liyclrox^'-jS-plienyl propionic, and diglycollic acids on the electrical 
conductivity of boric acid. Glycollic acid gave an increase in tli© 
conductivity, but the substitution of a group •O'CHo^C'OoH for 
the liydroxyl gi:oiip changed the influence from positive to 
negative, as shown by the results with diglycollic acid. ^-Hydroxy- 
j3-pheiiylpropionic acid is similar to jS-hydroxybutyric acid (loc. 
cit;) in its influence. Tbe influence of a-hydroxy-j8-phenylpropionic 
acid is positive and almost equal to that of lactic acid (loc. cit.), 

‘ w. a 

The Infltience of some Derivatives of Nitrogen on the 
Electrical Conductivity of Boric Acid. J. Boesekex [with 
W. Stukm and G. Goettsch] (Rec, trav. chm., 1918, 37, 
144 — 161). — The nitrogenous compounds examined were carbamide, 
biuret, alloxan, alloxantin, glycine, glutamic, cyanuric, and 
dialuric acids, clihydroquinazoline (quinoxaliiie) , and the glycol of 
uric acid. The results indicate that the presence, of the group 
‘NH'CO* has no influence on the electrical conductivity of boric 
acid, and that substances contaiiing this group do not form com- 
plexes with boric acid. The results obtained with quinoxaliiie 

hTH'CO 

favour the ketonic formula for this compound. 

Glycine forms a complex boric acid derivative, which is, however, 
dissociated to a large extent, judging from the slight increase in 
conductivity obtained. Alloxan in aqueous solution has 
AT <[‘5 X 10-^, and it does not form a complex with boric acid. 
Dialuric acid does not form a complex with horic acid. It has 
/r = 6 X 10 the value diminishing rapidly, probably owing to 
oxidation. Alloxantin dissociates in aqiieous solution into dialuric 
acid and alloxan. The glycol of uric ' acid slightly increases the 
conductivity of horic acid. W. G. 

The Iiiflmeiice of Boric Acid on the Electrical Conduc- 
tivity of Biacetyl, J. Bcesekex [with G. vax dee Hoek Ostende] 
(Efc. trav. cMm-., 1918, 37, 162 — 164).— The results obtained, 
although incomplete, indicate that, in concentrated solution, 
cliacetyl is dihydrated. It has an acid reaction in aqueous solu- 
tion, having ir= ±4 x lO-h W. G. 

The Influence of some Hydroxy-acids on the Electrical 
Conductivity of Boric Acid. J. 'BCeseken [with (Mlee.) J. 
Weisfelt, (Mele.) j. van dee Seek! Che. van Loon, and G. 
Goettsch] (Bee. trav. cMm,, 1918, 37, 165—178. Compare pre- 
ceding abstract). — ^Dour adds were studied, a-Hydroxyoctoic acid, 
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like other a-hydroxy-acids, gives with boric acid a complex having 
a high conductivity. Glyceric acid behaves like an a-liydroxy-acicly 
the ^-hydroxyl group having no influence on the conductivity. 
Dihydroxymaleic acid behaves in aqueous solution like a di-a- 
hydroxy-aeid. Its decomposition is retarded by boric acid. With 
gluconic acid, the increase in the conductivity is greater than that 
■with the other a-hydroxy-acids, the group IC( 0 II)*C 0 . 2 H exerting 
its influence in addition to that of the four other hydroxyl groups. 
The opening of the lactonic ring may be followed by the regular 
change in the conductivity, which increases with increase in the 
concentration of the hydrogen ions. W. G. 

The Influence of Boric Acid on the Conductivity of some 
Optically Active a-Hydroxy-acids, and on that of their 
Racemates. J. Boesekex and L. A. vax der Ext { Bee , trav , 
c/iim., 1918, 37, 179 — 183). — Measurements of the electrical con- 
ductivity of r - and cZ-amygdalic acids and r - and d’-tartaric acids 
in the presence of boric acid show that the influence of a racemic 
acid on the electrical conductivity of boric acid is equal to that of 
its active component. W. G. 

Free Energy of Dilntion of Sulphuric Acid. Merle Raxdall 
and O. E. Cushman (J. Ame7\ Ohem. Soc., 1918, 40, 393 — 397). — 
The E.M.F, of cells of the type j H 0 SO 4 j Hg 2 S 04 1 Hg has been 
measured for widely varpng sulphuric acid concentrations. From 
the results, the authors have calculated the free energy of the 
reaction H 2 -f Hgo 804 = 112804 + 2 Hg for acids of different concen- 
tration, In combination with previous data (compare A., 1914, 
ii, 621), these results also give the free energy of formation of 
sulphuric acid from liF hydrogen and sulphate ions. The numbers 
obtained are tabulated. H. M. D. 

Electromotive Force and Free Energy of Dilution of 
Lithium Chloride in Aqueous and Alcoholic Solutions. 
J. N. Pearce and F. 8. Mortimer (/. Amer , Chem ., Soc ,^ 1918, 
40, 509 — 523). — The influence of the solvent on the EJi.F, of 
concentration cells has been systematically examined in experi- 
ments with solutions of lithium chloride in water and the five 
lowest alcohols of the series beginning with methyl alcohol. The 
concentration ratio was in all cases 10 : 1 , the ahsoMte concentra- 
tion of the stronger solution varying from 1*0 to 0*05 mol. of lithium 
chloride per litre. 

The data recorded are those obtained with cells of two types. 
In the case of cells involving transference, the F,M.F. increases 
with increasing dilution in water and the three lower alcohols, but 
decreases with dilution in n-hutyl and t'soamyl alcohols. For cells 
arranged so that there is no transference, the observed F.M.F. 
decreases with increase in the dilution in all the solvents examined. 
These relations indicate that the 'ionisation of lithium chloride is 
abnormal in all these- solvents, ' ■ ' 
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The transport number of the lithium ion, the free -energy of 
dilution, and the activity ratios for both the ions and the non- 
ionised molecules, have been calculated. The transport number 
increases with the dilution, whilst the free energy of dilution and 
the activity ratios decrease with the dilution in all the solvents 
examined. 

All attempt is made to account for these relations b}" the assump- 
tion of effects due to hydration, polymerisation, and change in the 
dielectric capacity of the solvent. H. M. D. 

ESect of Interionic Force in Electrolytes. II. S. R. Milner, 
(Phil. Mar/., 1918, [vi], 35, 352—364. Compare this voL, ii, 54). 
—The author’s view, that the decrease in the molecular conduc- 
tivity of electrolytes with increasing concentration is to be 
attributed mainly to a reduction in the mobilities of the ions, and 
not to a reduction in their number by their combination to form 
molecules, is discussed further by reference to the influence of 
interionic forces on the electrical conductivity and on the osmotic 
pressure. The theoretical investigation of this influence leads to 
the conclusion that a change in the concentration will produce 
identical variations in the conductivity and in the osmotic pressure 
of the free ions, that is to say, the ions which momentarily have 
no mutual energy with other ions. 

This result, when applied to strong electrolytes, suggests that 
the observed changes in the conductivity and osmotic pressure of 
strong electrolytes with the concentration may be explained by a 
modification of the usual view. Interionic forces produce an 
increase in the frequency of occurrence of ions in an associated 
state, and the result of this is a reduction in the osmotic pressure 
of the free ions. The average mobility of an ion, taken over a 
period sufficiently long to include it in the free and associated 
state, is reduced in the same ratio, and the experimental facts are 
thus accounted for. If this view is correct, the, ions of strong 
electrolvtes are not associated into molecules, but pairs of oppositely 
charged ions which are temporarily in closest proximity will behave 
ill a certain number of cases as if they were bound together. 

H. M. D. 

Alternating Current Electrolysis with Mercury Elec- 
trodes. Ha:^y B, 'Weiser (/. Physical Ohein., 1918, 22^, 78 — 94). 
' — -When solutions of sodium thiosulphate- are subjected to the 
action ^ of an alternating current between metallic electrod-es, 
metallic sulphid'es are precipitated in quantities which increase as 
the frequency of alternation decreases. The extent to which The 
electrodes are thereby corroded varies considerably with the nature 
of the electrode surface, and reproducible -results cannot be obtained 
with solid metals. 

"When , mercury , electrodes are used,- the changes in, the surface 
tension give ris-e to ;a rhythmical vibration of the, mercury surface 
which . maintains the electrode in its original condition „ and serves 
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to' agitate tii© solutio'ii in tli© immediate iieigliljoiirliood of the* 
electrode. In these circumstances, reproducible results are 
obtained, and experiments have been mad© in which the same 
frequency of alternation was used (72000 alternations per minute.), 
but in which changes were made in the current densit}^, the 
temperature, and the concentration of the sodium ' thiosulphate 
solution. 

The corrosion of the mercury electrodes increases with the 
current density, but not in direct proportion. The departure from 
proportionality is greater in the more dilute solutions. The 
corrosion also increases with the concentration of the thiosulphate 
solution, the two quantities being approximately proportional. 
When the concentration reaches a certain limit, a film of sulphide 
is formed over the mercury surface, and this greatly reduces the 
corrosion. The corrosion increases with rise of temperature and is 
increased by mechanical stirring. 

Under like conditions, zinc electrodes are corroded to a much 
smaller extent, and although it is probable that the above factors 
affect the degree of corrosion, as in the case of mercury, variations 
in the electrode surface have a much greater iiiflueiic© on the 
actual result. H. M. B. 

Thermal Leakage and Calorimeter Design. Walter P. 
White (/, Amer. Ohem. Soc,, 1918, 40, 379 — 393). — ^The factors 
which play a part in the interchange of heat between a calorimeter 
and its environment are considered, more particularly with refer- 
ence to' the influence of the surrounding air. The convection 
currents in this air are of considerable importance in that the 
thermal leakage due to convection is approximately proportional 
to the square of the difference between the temperatures of the 
calorimeter and its environment. The influence of convection may 
be diminished by reducing the width of the air gap round the 
calorimeter. It is shown that gaps of from 10 to 17 mm. are most 
suitable for ordinary calorimeters, but larger gaps may be used 
in the case of large calorimeters in which smaller temperature 
differences are involved. Thin reflecting shields may be 
advantageously employed to diminish the effect of conduction. 

H. M. B. 

Specific Heats at Low Temperatures of Sodium, 
Potassium. Magnesium, and Calcium Metals and of Lead 
Sulphide. E. B. Eastman and W. H. Robebush (J, Amer, Ghem, 
Soc,, 1918, 40, 489 — 500). — On the, assumption that = is the 
normal higher limit for the atomic heat of an element, it would 
seem that the strongly electropositive metals have exceptionally 
large atomic heat capacities, and in order to obtain ' further in- 
formation on this point, measurements have been made of the 
specific heats of sodium, potassium, , magnesium, and calcium 
between' 65° and 300° (abs.). " ’ 

The method' used consisted in measuring the rise' of temperature 

/' 9 *'' 
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|)rc)daced by a knoAvn quantity of electrical energy siipplied to tlie 
metal siispeiicled in a vacuum, the change of temperature being 
nieasiired by means of a carefully calibrated copper-coiistaiitaii 
thermocouple. From the values of Cp derived from the experi- 
iiieiital data, the values of were obtained by calculation accord- 
ing to methods previously described. 

The results obtained show that the value of Or becomes con- 
siderably greater than 3j^=5‘97 cal. over the higher portion of 
the range of temperatures examined. According to Lewis and 
Gibson (/. A?ner. Chem. Soc,, 1917, 39, 2554), the curve which 
is obtained by plotting against the logarithm of the absolute 
temperature is a general curve which can be made to fit the data 
for any one of a large number of elements by simple horizontal 
displacement. When the data obtained by the authors are 
examined in reference to this general curve, it is found that the 
points for sodium, magnesium, and calcium lie on the curve at lower 
teinperatiii^es, but are situated above it at the higher temperatxires. 
Ill the case of potassium, the values of lie above the curve at 
all temperatures examined. 

The deviations from the normal curve are considered to be due 
to the heat capacities of the electrons, the energy absorption of 
which is supposed to depend on the degree of constraint to which 
they are subjected in the atom. This constraint diminishes with 
increase in the electropositive character of the metal. H. M. B. 

Boundaries of Existence of the Liquid State. W, Herz 
Elehtrocliem., 1918, 24 , 48 — 50). — The author has 
collected and tabulated the melting points and critical tempera- 
tures of a number of elements, halogen derivatives of non-metals, 
and some organic compounds. It is shown on comparison that in 
the case of metals the region of existence of the liquid decreases 
with increasing atomic weight in a given group of the periodic 
system, whilst for non-metals the region of existence increases. 
The same regularity holds for the halogen derivatives of the non- 
metals. In the case of organic compounds, the region of existence 
of the liquid increases with increasing molecular weight. The 
quotient, critical temperature/ melting point, is approximately a 
constant for analosrous scroops of substances (see also Clarke. Amer, 
Chem. J., 1896, 18, 618). J. F. S, 

The Cryoscopic Coastaut of Asymmetric Heptachloro- 
propaii6| CCI^’CCla'CHCla. J. Boeseken and J. Benediotus 
(Eec. trav.. chhn., 1918, 37, 121— 129).— Determinations have 
been made with a large number of different substances, and the 
results show that the heptachloropropane has a cryoscopic constant 
Just under 120, but the solubility in it of hydroxy-compounds and 
acids is not very great. Acids are strongly associated in this 
solvent, even acids of high molecular weight,: giving values equal 
to twice the theoretical molecular weight. Alcohols at great dilu- 
tions give almost normal molecular weights, hut ns the concentra- 
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tioii increases they become associated. Hydrocarbons ^ cliloro-coiii- 
poimds, amines j and esters behave normally. W. G-. 

Forninla giving tlie Saturated Vapour Pressure of a 
Diatomic Liquids E. Aries {Gomp. rend.^ 1918, 166^ 447 — 450. 
Compare this vol., ii, 61). — The author deduces the formula 
II = where ^ = [i + { (1 - r)(0*86 - r)}/(0-353r- 4- 0-642 )]t 4, and 

shows that the calculated results agree with the observed results 
in the cases of chlorine and carbon monoxide. W. G. 

The Anomalies wMch the Saturated Vapour Pressures of 
certain Diatomic Liquids Show. E. AriI^s (Compt. rend., 1918, 
166, 553 — 556). — The formula* previously deduced from a study 
of chlorine and carbon monoxide (preceding abstract) applies also 
to hydrogen chloride and hydrogen iodide, but in the cases of 
oxygen, nitrogen, and nitric oxide certain anomalies occur between 
the values as calculated and observed. W. G. 

^Thickness and Structure Tof the Capillary Layer of a 
Liquid in Contact with its Saturated Vapour. G. Bmcker 
(Ann. Phijsih, 1917, [iv], 54, 245—295). — By making use of the 
Laplaciaii theory of capillarity and certain thermodynamic argii- 
ments, it is shown that the number of molecules in the surface 
layer increases from about three at the freezing point of the liquid 
to a very much larger number in the neighbourhood of the critical 
temperature. In the case of carbon dioxide at the reduced 
temperature 0*999^, the number obtained lies between 300 and 
1800. Thermodynamic reasoning leads to the conclusion that the 
thickness of the surface layer is about 1*5 /x/a at the reduced 
temperature whilst in the immediate neighbourhood of the 

critical temperature the thickness increases to a value represented 
approximately by half the wavelength of violet light. The 
thermodynamic method gives results which agree with those 
previously mentioned in so far as the number of molecules in the 
surface layer is concerned. 

Since the number of molecules in the surface layer is very limited 
if the temperature is not in the neighbourhood of the critical 
temperature, it follows that the radius of action of the attractive 
forces does not extend beyond the limits of the nearest inoleciiles. 
This deduction is not compatible with the assumptions involved 
ill the original theory of Laplace. H. M. D. 

The Law of Thermochemical Processes (Summary) and 
of Photochemical Processes. Max Teautz {ZeitBch. anorg. 
Ghem.^ 1918, 102, 81—129). — ^According to the author’s theory, 
reactions in gases take place only between molecules which are in 
an activated condition. ' A species of thermal isomerism of the 
molecule is assumed, and, the heat energy necessarv to transform, 
the inactive into the active modification is termed ^ the “heat of 
activation.’^ In the mass-action equations developed from thermo- 
dynamic principles for reactions of the 'first and second orders, the 

m—2 
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factor representing tlie lieat of activation appears as an ex- 
ponential function, and from two determinations of tli© velocity 
constant of a reaction at two different temperatures, it is possible 
to calculate tbe beat of activation. Tbe beat of activation is a 
fraction of tbe total beat of decomposition into atoms, and tbis 
fraction can be calculated from tbe beat of reaction and tbe beat 
of activation. In tbe case of tbe reaction H 24 -I 2 ~ 2 HI, for 
instance, tbe fraction is between one-fourtb and one-tbird. 

According to tbe author's theory, tbe time of contact between 
two activated " molecules is of so short duration that the chance 
of simultaneous contact with a third activated atom is very small 
indeed. Reactions of a higher order than tbe second are therefor© 
held to be impossible (compare A., 1915, ii, 338, 623, 828; 1916, 
ii, 304, 422). 

Tbe theory is applied to photochemical reactions, and equations 
are given for reactions of the first and second orders. The rela- 
tion of tbe beat of activation to tbe frequency of the actinic radia- 
tion is considered, with special reference to Planck^s radiation law, 
which is deduced in a novel manner. Just as the course of a 
tbennoGbemical reaction is determined by the smallest beat of 
activation, to tbe exclusion of those reactions requiring greater 
beats of activation, so a photochemical reaction is determined by 
the smallest radiation frequency to which the substance is resonant. 
Tbe relation between beat of activation and radiation frequency 
is expressed by an equation q — EI3v, where q is the beat of activa- 
tion and V is the frequency proper to the reaction. Tbis frequency 
should b© found in tbe spectrum of tbe reacting substances, and 
tbe possibility arises of determining beats of reaction and beats 
of activation spectroscopically. The theory is examined in its 
relation to Bunsen and Roscoe's law and the law of photochemical 
equivalents. R. H, R. 

The Energy Theory of Matter. H. Stanley Redorovb: 
(Chem. Wews, 1918, 117, 145—146. Compare A., 1917, ii, 411). 
—In a recent paper (A., 1917, ii, 164), Thornton pointed out that 
a constant is obtained if tbe molecular beats of combustion 0 ! 
saturated hydrocarbons are divided by the corresponding numbers 
of oxygen atoms which are required for tbe complete combustion 
of tbe hydrocarbons. An attempt has been mad© (Vliet, this voL, 
ii, 98) to utilise this relation in tbe calculation of the contribution 
of tbe carbon and hydrogen atoms and tbe valency bonds towards 
the beats of combustion of their compounds. It is shown that 
tbe equation thus introduced is deducible from tbe equations given 
by the author, and thus affords no additional basis for tbe calcula- 
tions in question. 

The author criticises tbe significance of tbe relation indicated 
by Tbornton, and contends that it is not generally applicable to 
different groups of organic compounds. 

^ Tbe advantages of tbe author's theory as a basis for tbe coia- 
' , putation of additive' or partly additive ^ properties' are discussed in 
''."'Relation to other underlying hypotheses. ' H. M.'I). 
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Equilibria Iii¥ol¥iiig Cyanogen Iodide- The Free Energy 
of Formation of Cyanogen- Gilbert N. Lewis and Doj^alb 
B, Keyes (J, Amer. Che^n. Soc,, 1918, 40, 472 — 478).— Tli© 
reversible reactions represented by 2C]Sri — (CN)o-hl 2 and 
CNI 4- HI — HCN 4- 1.2 bave been examined, and from tbe equil- 
ibrium data tbe free energy of formation of cyanogen lias been 
calculated - 

Tbe partial pressure ol iodine in tbe saturated cyanogen iodide 
vapour was deteinnined colorimetricaily by comparison of tbis with 
tbe vapour given off by pure solid iodine, tbe temperature of wbicb 
was adjusted until tbe colours in tbe two comparison tubes were 
equal. Tbe partial pressure obtained in tliis way increases from 
3*42 mm. at 90*0° to' 56*7 mm. at 123*0°. From these partial 
|)ressiires, tbe equilibrium constant is calculated, and tbe 
logarithms of these numbers when plotted against tb© reciprocal 
of the absolute temperature fall very nearly on a straight line, 
from tbe slope of wdiicb tbe beat absorbed in tbe dissociation is 
found to be 48,000 cal. By extrapolation, tli© value of the equil- 
ibrium constant at 25° is obtained, and this leads to AFo 9 i^ = 14,950 
for tbe free energy of tbe reaction represented by 2 CNI (solid) — 
(CNg) 4* l2(§^®)* 

■When a mixture of solid cyanogen iodide and iodine is treated 
v/itb a dilute solution of bydriodic acid, the equilibrium repre- 
sented by CNl 4 -H' 4 'H ^ HCN 4 -I 2 is quickly established, and 
methods are described by wbicb tbe authors have found it possible 
to obtain tbe concentrations of tbe hydrogen and iodine ions and 
that of tbe hydrocyanic acid for a series of bydriodic acid solutions 
of varying strength. Tbe values obtained for iT — [HCN] /[H*][F] 
are not very constant, but by taking tbe mean value 21 = 13, the 
free energy of tbe reaction CNi(solid) + H* 4 F = HCN(gas) + 
l 2 (solid) is found to be AF 29 g= —1520. 

Measuremfents of the partial pressure of hydrogen cyanide for 
aqueous solutions of varying concentration gave P/m = 0*096 at 25°, 
where P is the pressure in atmospheres and m the concentration 
in mols. per 1000 grams of water. From this ratio of distribution, 
the value APo 9 s = 1390 is obtained for the reaction HCN(aq.) = 

^ HCN(gas). By combining these with values previously obtained, 
the free energy of formation of cyanogen iodide according to the 
equation C(gas) -f iNo 4 1(solid) = GNI(soIid) is found to be 
AFo9g= 38,635.’ 

Combining this result with the equations for the free energy 
of dissociation of cyanogen iodide (see above) and the formation 
of iodine vapour from solid iodine, the free energy of formation of 
cyanogen gas according to the equation 2C(gas) 4 N 2 = (CN)Q(gas) 
is found to be AF.os^BT^SSO. ; ^ 'H. MkB. 

The Oxidising Power 'of Cyanates and the Free Energy, of 
Formation of * Cyanides. Gilbert; N. Lewis, and Thomas 'B. 
Brighton* (7. Am.€r. Ghem. Soc,^ 1918, 40, 482* — 489).- — ^The ps;- 
periments described were undertaken with the , object of ' providing 
data for the calculation of the free energy of formation,; of ' hydrogen' 
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cyaiiidOj a substance wliicli is of considerable importaiico in coii- 
iiexioii with, the determination of the free energy changes associated 
with many different types of organic reactions. 

Fused potassium cyanide is oxidised by carbon dioxide^ and the 
fused cyanat© is reduced by carbon monoxide. The. equilibrium 
condition resulting from these opposed reactions has been examined 
by determining the value of ^ = [C02]/[C0] for the gas mixture 
ill equilibrium with the eutectic mixture of potassium cyanide and 
potassium cyanate at various temperatures between 72 P and 847° 
(abs.). Preliminary experiments showed that the eutectic tempera- 
ture is 555° (abs.), and that the mixture contains 14' 6% of 
potassium cyanide. When the values of K are plotted against 
l/P, a straight line is obtained, and by extrapolation to the 
temperature of the eutectic point this gives Ji=0‘89. From this 
value of Ji, the free energy of the reaction KCNO(solid) + 
CJO(gas)”KGN(soIid)-f C02(gas) is found to be ^^555 = 126. This, 
ill combination with the value for the heat of the reaction at the 
ordinary temperature AiT = 4300 cal., gives 
free energy of the reaction at 25°. 

From solubility and freezing-point data, the free energy change 
associated witli the conversion of the solid salts into the corre- 
sponding ions in normal concentration has been found to be 
APo9g= —2130 for potassium cyanide and AP2os== *--1440 for 
potassium cyanate. By combination of these results with the 
previous one, the free energy of the change CNO^-1- CO(gas) = 
ON*' + C02(gas) is found to be 

From this and free energy values previously derived, it follows 
that for the reaction C(gas) -iNo-t© =CN^ APods^ 35,277, and 
since the free energy of formation of the hydrogen ion is taken as 
zero, we have for C(gas) -f4]Sro = H‘ -f APo^,^^ 35,277. 

This result, in combination with APo93 = 11,856 the free energy 

of the reaction HCN(aq.) =H* -f- CN', gives for the free energy of 
formation of hydrosjen cyanide in accordance with the equation 
?.H.4-C(gas)-tm>==HCN(aq.) the value AP.o3 = 23,421. 

H. M. I). 

Gas Dilatometer for ascertaining Decomposition Points* 
W, C. Moore and J. B. Davies (Met. mtS Cheni. Eng., 1918, 
18, 301 — 304). — The substance examined is heated in a vacuous 
glass test-tube placed vertically in a paraffin bath. Distillation 
products pass into a horizontal pipette-shaped air condenser sealed 
on to the test- tub© and closed at the other end by a U -shaped 
manometer filled with mercury. The pressure in the apparatus is 
plotted as the temperature rises. A discontinuity in the curve 
due to the rapid evolution of permanent gas is taken as the decom- 
position point. The results are influenced by rate of heating, but 
when this was 1° per minute up to 150° and then slower, the follow- 
ing results were obtained : sucrose 178°, dextrose 177°, and soluble 
starch 214°, ■ whilst 'with cellulose (filter paper) a slow decomposi- 
tion commenced at 143°,. with, further points at 185° and 204° 

.. : ' . ' H. 
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Compressibility and Dilatability o! Gases* A. Leduc (AmL 
Fhysique^ 1918, [ixj, 9, 5 — 28). — A detailed description of a piezo- 
meter whidi can be used to observe the gases successively at 
pressures of 1, 2‘8, and 5 atmos., which has been used for neon 
and argon. The following are the values of the constants found 
for neon: coefficient of departure from Mariottc’s law, —6*10“® 
per 'em. of mercury at 17*^ between 1 and o atmos.; molecular 
volume at 0° and 760 mm., 1*0004; atomic weight, 20-15; 
coefficient of dilatation, ^ = 3664. 10“^ between 5^ and 30°. For 
argon the values are : coefficient of departure from Mariotte's law, 
10*2 . 10“^ between 1 and 5 atmos. ; molecular volume, 0*9990 at 
0° and 760 niin. ; atomic weight, 39*91 + 0*01; coefficient of dilata- 
tion, 0== 3669. 10-6 between 8° and 32°. W. G. 

Fluidity and Specific Volume of Aqueous Solutions* 
W. Herz (Zeitsch, anorg. Chem.j 1918, 102, 173 — 176. Compare 
A., 1917, ii, 361). — Curves are given showing that, for aqueous 
solutions of a number of acids, for example, sulphuric and acetic, 
alkalis such as sodium and potassium hydroxides, hydrolysed salts « 
such as sodium carbonate and ferric chloride, and neutral sub- 
stances such as sucrose, there is a direct proportionality between 
the fluidity expressed in G.G.S, units and the specific volume. 
Even in the case of mixed solutions, for example, a solution con- 
taining sodium and copper sulphates, the proportionality holds. 

B. H. R. 

Soap Solutions. III. Victor Lenher and George H. Bishop 
(J. Physical Chem,, 1918, 22, 95 — 98). — ^^The adsorption of sodium 
oleate by Ceylon graphite, willow charcoal, and animal charcoal 
has been examined by filtering a A /10-solution through 30 cm. 
columns of the principal materials. Successive fractions of the 
filtered liquid were analysed, and the process continued until no 
further adsorption occurred. The results show that animal char- 
coal has a much greater adsorbent capacity than wood charcoal, 
which, in turn, adsorbs sodium oleate more readily than graphite. 

H. M. D. 

Theory of Dyeing. , H. R. Kruyt and (Miss) J. E. H, van dee 
Mabe (Proc. K. Almd. Wetensch. Amsterdamy 1918, 20, 636—641). 
— ^The observations recorded by Reinders (A., 1913, ii, 836) have 
led the authors to investigate further the influence of various salts 
on the distribution of dyes between water and ?,?obutyl alcohol. 

Experiments made with crystal-violet, magenta and methylene- 
blue, and the sodium salts of different acids show that the sequence 
of the anions, when arranged according to their influence on the 
distribution of the basic dye, is identical with the lyotropic series. 
This sequence is no longer found when acid^ dyes are substituted 
for the basic dyes.^ 

The influence of salts on the adsorntion of dyes by blood char- 
coal has also been examined. In the case of ' , methylene-blue-B 
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extra and anramine-Oj tlie order is no't that of the lyotro-pic series, 
and it is supposed that the electrical charges of the ions have a 
preponderating infiiieiice. With crystal-violet, on the other hand, 
the sequence of the sodium salts is that of the lyotropic series. 
[See, further, Ind,^ 23Sa.] H. M. I). 

A New Method for the Measurement of the Coefficient of 
Biffttsion of Electrolytes. St. Peocopiu { Ann , Phijsique , 1918, 
[ix], 9, 96—112). — In a broad, vertical tube are superposed two 
layers of different concentration of the same electrolyte, and the 
variation of a physical or chemical property, at a given distance 
from the surface of contact with the time is estimated. In this 
case, the E.M,F. between an electrode of the. metal contained in 
the electrolyte and a similar electrode at a much greater distance 
is studied, and the time taken for it to reach its maximum is 
deteriiiined. Then Z> = ir2/20, where D is the coefficient of diffusion, 
.r is the distance of the first electrode from the surface of contact, 
and d is the time taken for the EM.F., and consequently the con- 
centration at X, to attain its maximum. W. G. 

Experiments on the Manifestation of Osmotic Pressure 
with Membranes of - Chemically Inert Materials. S. L. 
Bigelow and C. S. Bobinson- (/. Phy'sical Chem., 1918, 22, 
99 — 127). — The experiments described were made with the object 
of ascertaining whether osmotic effects are exhibited under con- 
ditions which seem to preclude the possibility of chemical reaction 
betw-een the membrane and the solvent. For this purpose, mem- 
branes were constructed from silica, graphite, amorphous carbon, 
copper, silver, and gold in a very finely divided state. These 
materials were compressed into the form of disks, which served to 
separate the solvent and solution. A special type of osmotic cell 
was devised which appeared to be adapted to the use of membranes 
of this type. 

Preliminary results obtained for sucrose solutions (0*5 to 2 
molar) are recorded which show that small osmotic effects are 
exhibited with these chemicallv inert membranes. By varying the 
degree of compression of the disks, the diameter of the pores could 
be altered, and it has been found that such variations are accom- 
panied by a change' in the osmotic effect in the sense that this 
incre^^ses with diminution in the size of the pores. 

3^ith copper membranes, negative osmotic effects 'have been 
observed. Similar results have been previously recorded for kaolin 
membranes. H. M. D. 

Crystal Structure of the Alums and the R61e of the Water 
of Crystallisation. L. Tbgarp and H. Schjelpebup ( Anfi , 
1917, [ii], 54,^146 — 164) .—Bragg’s method has been 
' applied in the Investigation of the crystal structure of the alums 
hj observations on crystals of ■■potassium alum,," ammonium alum, 
;,;':b:on': am,inonium' alum,,'' and' 'Chrome alum. Using the, rhodium line 
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A = 0'607 xl6-® cm., the authors measured the relative intensities 
of the spectra of different orders obtained by reflection from the 
(100), (110), and (111) planes, and from the results have deduced 
the probable arrangement of the metal, sulphur, and oxygen atoms 
in the space-lattice system. For a description of the rather com- 
plicated structure, the original paper must be consulted. 

The crystal model divides the twenty-four molecules of water 
into six groups, which groups are cubicaliy disposed with reference 
to the four tetrahedraily arranged atoms of sulphur. The model 
makes no distinction between the -water of crystallisation and the 
other constituents of the alum. Any hypothesis which would dis- 
tinguish the water of crystallisation from water of constitution 
could not be reconciled with the observed relations between the 
high-frequency reflection spectra. The removal of the water of 
crystallisation is necessarily accompanied by the destruction of that 
structure which is characteristic of the hydrated salt. 

The zeolites obviously present an attractive material for in- 
vestigation in regard to the influence of the water content on the 
crystallin© structure, and observations of a preliminary character 
have been made on chabasite, crystals of which were dehydrated 
by heating at 200 — 300°, and examined before and after dehydra- 
tion by the X-ray method. The results show that the relative 
intensities of the spectra of different orders are not appreciably 
altered by the loss of water. The dehydration is, however, accom- 
panied by a diminution in the absolute intensities, and more par- 
ticularly by a decrease in the sharpness of the maxima. 

The assumption that the water molecules do not form an 
essential part of the space lattice of the zeolite is held to be in- 
admissible. The facts can he accounted for by the hypothesis that 
the weakened reflection of the partly dehydrated crystals is due 
to crystal elements which have not lost water, and retain therefore 
their original configuration. Crystal elements which have lost 
water and from which new structures have been formed are pre- 
sumably orientated in all possible directions, and for this reason 
play a minor part in the effective reflection of the X-rays, 

H. M. D. 

In-iT Uni- and Bi-variant Equilibria,- XVIII, F. A. H. 
ScHREiNEMAKEES (Ftoc. X. Akodu WetenscJi, Amsterdam^ 1918y: 
20, 659 — 667, Compare A., 1917, ii, 454). — A further discussion 
of the equilibrium relations in systems of ^-components with 
TO-phases at constant temperature with varying pressure. The 
properties of such systems are very similar -to those which have 
already been described for conditions in which the pressure is 
constant and the temperature variable! H. M. B. 

One-sided Chemical Equilibria. E. Baub {Schweiz," (jh0fk 
Zeit.^ 1918, ii, 25 — 26).— When , salicylic acid is heated at 200°, it 
volatilises, and the vapour undergoes partial dissociation into 
phenol and carbon dioxide.' The degree of dissociation is dependent 
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on the pressure and follows tlie law of mass action, P . — 

/i= 254*9, where F is tlie- pressure in cm. of mercury and a is the 
measured degree of dissociation. Although the dissociation is 
correctly described as an equilibrium, yet no synthesis of salicylic 
acid from phenol and carbon dioxide can take place in the gaseous 
condition. Hence the reaction, being irreversible, is a “one-sided'' 
equilibrium. Another instance of a similar phenomenon has been 
observed in the formation and decomposition of phloroglucinol- 
carboxylic acid. Phlorogiuciiiol and potassium hydrogen carbonate 
in aqueous solution give a partial formation of potassium phloro- 
gluciiiolcarboxylate. At 50°, the equilibrium is adjustable from 
both sides and follows the law of mass action. When the velocity 
of the changes, on the one hand the formation and on the other 
the decomposition, of the carboxylate is studied in solutions satu- 
rated with pliloroglucinol, it is found that for the expression 
V — where C is the momentary and Gi the equilibrium 

concentration of the carboxylate, the value of K is about one- 
fourth in the formation of its value in the decomposition. This 
is explained on the ground that the decomposition of the carb- 
oxylate may take place in two ways, directly and by way of an 
intermediate ester salt, potassium phlorogiuciiiol carbonate, whereas 
the formation of the carboxylate can only take place in one way, 
namely, through this intermediate stage. If this way through the 
ester salt did not exist, the carboxylate could decompose, but not 
re-form, yet the limit of the decomposition must be the same as 
it actually is where both ways are available. J. F. B. 

Reversible Reactions of Snlpbur Compounds. Gilbert 
K. Lewis, Merle Randall, and F. Russell von Bichowsky (J. 
Anier, Ghem. Soc., 1918, 40, 356 — 362). — ^An account is given of 
preliminary experiments which were undertaken with the object 
of finding reversible reactions suitable for the investigation of the 
free energy changes of sulphur compounds. 

Towards aqueous solutions of various salts, sulphur begins to 
exhibit considerable reactivity when the mixtures are heated at 
150'° to 200°. Mercuric, ferric, and stannic salts are quantitatively 
reduced, and mercurous, cupric, bismuth, and lead salts are slowly 
but quantitatively precipitated as sulphides, Mtrate, per- 
^^manganate, iodate, aiid bromate ions are reduced to nitric oxide, 
manganese dioxide, iodine, and bromine respectively. Chlorates 
appear ;to be reduced very slowly, but sulphates, periodates, and 
perchlorates are not acted on at 180°. The reactions in question 
are probably due to the reversible change 2 H 2 O + 3S = 2 Hog 4 -S 02 , 
the sulphur dioxide being the active reducing agent. 

Solid sulphates are reduced by hydrogen at moderate tempera- 
tures, and the sulphate ion is reducible at about 150° by mild 
reducing agents. 

The investigation of the' decomposition of silver sulphite^ on heat- 
ing shows that the, reaction does not occur, in accordance with the 
. ec^uation ^A4g>S0j^=Ag20''+S0^, hut that the solid product of The 
:;r^ictioia is either, a Basic salt or 'a solid solution. In presence of 
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water, reaction takes place more rapidly in accordance witli the 
equation SAg^SO^^SAg-f Ag 2 S 04 -}- SO^, this reaction being cata- 
lysed by the water. Sulphuric acid is then produced in consequence 
of the further reaction represented by Ag 2 S 04 -f SO^-f- 2 IIoO = 
2 Ag + 2112804 . 

The potential of the sulphur dioxide electrode has also' been 
■examined by measuring the of the cell Pt | SOo j H 2 SO 4 j 

Hg 2 S 04 lHg for varying concentrations of the sulphuric acid and 
varying partial pressures of the sulphur dioxide. It has not been 
possible to find a satisfactory interpretation of the results obtained. 

H. M. B. 

Equilibrium iii the Reaction between Water and Sulphur 
at the Boiling Point of Sulphur. Gilbeet N. Lewis and Merle 
Randall (J. Amer. Ohem, Soc,, 1918, 40, 362— 367).— The 
equilibrium in the system 21120 + 38 = 2112 ^ + 802 , has been 
examined at the boiling point of sulphur. The experiments were 
mad© in the presence of an excess of sulphur, and in these circum- 
stances the partial pressure of this compound was constant. A 
weighed quantity of water, enclosed in a thin-walled sealed tube, 
was introduced into the reaction chamber, consisting of a glass 
bulb of known capacity, which was heated in the vapour of boiling 
sulphur. The formation of hydrogen sulphide and sulphur dioxide 
is accompanied by an increase in the pressure when the volume of 
the reaction mixture is kept constant, and the pressures required to 
maintain this condition were measured in a series of experiments 
in which varying quantities of water were introduced into the 
reaction bulb. From these pressures, it is possible to calculate 
the partial pressures of the hydrogen sulphide, sulphur dioxide, 
and water in the reacting mixture. 

80 m© difficulties were met with by reason of the fact that the 
water adsorbed by the surface of the glass is partly given off at 
the temperature of the experiments, but suitable allowance was 
made for the effect thereby produced. 

The results obtained in six experiments gave values of 
A = [H 2 S] 2 [S 02 ]/[H 20 p varying from 0*00088 to 0*00232. The 
differences between these results are not considered excessive when 
the multiplication of errors, which the formula involves, is taken 
into account. The mean value 5" = 0*00154 may be used in the 
calculation of the free energy of formation of sulphur dioxide. 

H. M. D. 

EquRibriiim in the Reaction between Water and Sulphur 
at High Temperatures. The ■ Dissociation of Hydrogen 
Sulphide. Merle Randall and F. Russell von Bichowsky 
(/. Amer. Ckeni. Soc., 1918, 40 , 368 — 375. Compare preceding 
abstract).— The ' equilibrium in question has been further investi- 
gated at higher temperatures, where free hydrogen is formed hj' 
the dissociation of ■ the 'hydrogen sulphide. The equilibrium mix-" 
ture contains, ther^efore, 'the five gases, water, sulphur,, ■ hydrogen 
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siilpilide, siilpliur dioxide, and hydrogen. If the dissociation 
constant of hydrogen sulphide is known, the composition of the 
equilibrium mixture of the five gases can he calculated if the 
original composition of the mixture, the total pressure, and the 
partial pressure of one of the five gases are determined. 

The partial pressure of the hydrogen has been measured by the 
us© of an evacuated platinum bulb inserted into the reaction 
chamber, into which the hydrogen diffused until the pressure in 
the bulb became equal to the partial pressure of the hydrogen in 
the gas mixture. This apparatus was used in the extension of 
previous measurements of the dissociation of hydrogen sulphide to 
higher temperatures. The values obtained for -S’y, = [Tl 2 S]/[H 2 ][S 2 ]“‘ 
when the pressures are measured in atmospheres decrease from 
7*98 at 1362° (abs.) to 1*81 at 1667° (abs.). These results agree 
with the observations of Preuner and Schupp (A., 1909, ii, 977), 
whose measurenients extended to 1405° (ahs.). 

In the investigation of the more complex equilibrium, a mix- 
ture of gases of known composition was obtained by electrolysing 
a 10% solution of potassium hydroxide in two separate vessels, the 
oxygen from one or both of which could be passed over boiling 
sulphur and converted into sulphur dioxide. The currents pass- 
ing through the electrolysers, which vrere placed in parallel, were 
accurately measured and afforded the data for the calculation 
of the composition of the original mixture. Since the experiments 
were made at atmospheric pressure, the further quantity required 
was readily obtained. 

The results obtained in experiments at temperatures ranging 
from 1160° (abs.) to 1645° (abs.) are used in the calculation of 
the logarithm of the equilibrium constant .S'j, = / 

fH«,p[S 02 ], corresponding with the equation 3H2-'r S 02 == 2 H 2 b -f 
HoS. The value of logZj (partial pressures being measured in 
atmospheres) decreases from 5*93 at 1160° to 2*56 at 1645° (abs.). 

H. M. B. 

Studies ia Esterification. X. The " Esterification of 
Benzoic and the Toluic Acids by Metlayly Ethyl, and Propyl 
Alcohols, Raymond Freas and B. Emmet Reid (J. A7ne)\ Ghenh 
i5ck?,, 1918, 40, 569 — 578). — re-examination of the position of 
equilibrium attained by various mixtures of methyl, ethyl, or 
propyl alcohol with benzoic or on© of the toluic acids, or by mix- 
tures' of the esters with water. The binary mixture, of known 
composition, was in each case sealed in a glass tube and heated 
for four or eight days at 200°, the proportion of acid in the final 
mixture' being then estimated and the percentage of equivalent 
amounte esterified or hydrolysed at equilibrium calculated by the 
formula given by Faber and Reid (A., 1917, i, 626), Under these 
conditions, it is found that with mixtures of any pair of the above 
alcohols, and acid's, or of one of the esters with water, in varying' 
proportions, the position of ■ equilibrium accords closely, although 
not exactly^', with th-e law of mass action, this result 'agreeing with 
that 'Of Berthelot and’.Pean de St. Gilles. Of the' toluic aci'ds, the 
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ortlio-compo'snid shows the least and the para-compoiind the highest 
■esterification limit towards methyl alcohol, but the reverse is true 
of the esterification limits towards ethyl and propyl alcohols j the 
esterification limit of any one of the four acids is lower towards 
ethyl alcohol than towards propyl or methyl alcohol, the latter 
giving the highest value with each of the acids. B. F. T. 

Tile Hydrolysis of Methyl Sulphate and Ethyl Sulphate 
with Sodium Methoxide or Ethoxide. J. Poliak and A. Baae 
{Monatsh., 1918, 38, 501 — 523). — Methyl sulphate undergoes 

hydrolysis by water more rapidly than ethyl sulphate (Claesson, 
A., 1879, 775; Kremann, A., 1907, ii, 241), but in the presence of 
potassium hydroxide the ratio of the reaction velocities is very 
different from that observed for the hydrolysis by water only. 
With 0*5A“potassium hydroxide at 25°, the unimolecular constant 
for methyl sulphate is forty-five times as great as for the ethyl 
ester, whereas with water only the ratio is approximately 5:1. 
In order to decide whether the difference is due to the difference 
in the solubility of the two esters in water, and to avoid the 
possibility of such a disturbing factor, it is desirable to examine 
the rate of reaction in a homogeneous system. Kremann (A., 
1907, ii, 157) has already observed that with methyl and ethyl 
alcohol, the rate of reaction of methyl sulphate is three to four 
times that of ethyl sulphate. With an alcoholic solution of sodium 
ethoxide, however, at 25° methyl sulphate reacts approximately 
twenty-five times as rapidly as ethyl sulphate, whilst at 0° the 
ratio is 58:1. The reaction in each case proceeds as far as the 
corresponding alkyl hydrogen sulphate or its sodium salt, any 
further hydrolysis being negligible. These results demonstrate 
that the gxeat difference in the velocities of reaction of alkali on 
the two alkyl sulphates is not mainly due to any difference of solu- 
bility on the part of the sulphates, because a similar difference is 
observed in homogeneous and in heterogeneous systems. The 
difference is therefore presumably to he attributed to the different 
character of the reactions, the alkali hydrolysis yielding the alkali 
salt of the alkyl hydrogen, sulphate, whilst the free alkyl hydrogen 
sulphate is produced hy the action of water or of alcohol. 

Examination of the reaction velocity of ethyl and methyl 
sulphates with alcohol in the presence of a gradually increasing 
proportion of water shows that the former ester is distinctly less 
soluble in water, and that the difference in the solubility of the 
two esters may exert an appreciable influence on the relative 
apparent reactivity of the two esters towards alkali hydroxide in 
the heterogeneous aqueous system. Methyl alcohol reacts with the 
two alkyl sulphates more rapidly than does ethyl alcohol, and' 

' although it was found that, as expected, sodium . methoxide affects 
the methyl ester much more rapidly than the ethyl, ester, 'the* 
surprising result was obtained that sodium methoxide in : methyl- 
alcoholic solution is less "reactive than an ethyl-alcoholic' .'solution 
'/ O'f ,, sodium ethoxide*." 'A'" similar observation to' this;' haS'; already 
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been made in certain cases, for example, by Lobry de Briiyn and 
Steger (A,, 1899, i, 745, 849), Steger (A., 1889, i, 745), and 
Kremann (A., 1905, ii, 307), but the suggestion of tbe last-named, 
that tbe difference is due to tbe presence of traces of water 
w^bicb cause a greater proportion of hydrolysis in the sodium 
etboxide, is discredited, and the suggestion is made that the ex- 
planation may be found in the possible occurrence of the reaction 
between the alkyl sulphate and the undissociated portion of the 
sodium alkoxide (compare Wegscheider and Amami, A., 1915, 
ii, 757). B. F. T. 

The ¥elocity oi Formation of Nitrosyl Bromide, 2NO + 
Br2=»2NOBr. Max Thautz and Vasanji P. Dalal {ZeitscJi. anorg. 
Ohem,, 1918, 102 , 149 — 172. Compare A., 1916, ii, 304, and 
this voL, ii, 151)* — The investigation of this reaction was limited 
to temperatures between —15° and -f 15°, to bromine pressures 
of 11 — 26 mm., and nitric oxide pressures of 11 — 12 mm. At 
greater temperatures or pressures, nitrosyl bromide decomposes, 
and at lower temperatures the bromine condenses on the glass of 
the vessel. In presence of excess of bromine, the reaction appears 
to be of the third order, the velocity constants found lying between 
0*9 and 1*6 . 10^^. Probably, however, there are two superimposed 
reactions, the first, NO-f]Br 2 — NOBr^, coming to equilibrium 
very quickly, whilst the second, NOBr^-f NO — 2NOBr, is 
measurable. The temperature coefficient is very small, apparently 
slightly greater than unity, and could not be determined with 
certainty. On the supposition that the reaction takes place in the 
above two stages, the ^^heat of activation’^ is calculated, and is 
found to be 3076 cal. The velocity constants calculated from this 
number agree substantially with the observed values and support 
the authors’ theory of thermochemical processes. E. H. R. 

Yelocity ' of ^ Dissolution of the Metals in Acids. III» 
¥elocity of Dissolution of Alloys of Zinc with Arsenic^ 
Lead, Cadmiumy Nichely Platinum, and Gold. M. Centner- 
szw'ER (Zeitseh* pJijjsikal, Okem,, 1918 , 92 , 563 — 580. Compare 
A., 1914, ii, 550; 1915, ii, 158). — The observations previously made 
on the rate at which hydrogen is evolved from solutions of hydro- 
chloric acid by zinc-copper alloys have been extended to alloys of 
'zinc with other metals. The results obtained show that arsenic, 
lead, and cadmium produce no increase in the rate of dissolution 
of the zinc. The contrary observations recorded by previous 
observers ^ are attributed to, the presence of traces of other metals — 
probably iron or copper. The facts established by the author’s 
experiments are difficult to' reconcile with the theory of local 
elements. 

. Very small quantities of nickel, platinum, and gold of the order 
of 0*01% produce an appreciable increase in the rate of dissolution 
of rinc- 

-The results 'Obtained lead to the conclusion that' pure zinc is 
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not acted on by eitlier hydrocliloric or siilpliuric acid if tlie coin 
centration is less than about 0*5 to IxV. H. M. B. 

Method for the Carrying Out of Catalytic Reactions » 
Johann Walter (D.R.-P., 295507 ; from Ohem. Zentr,, 1917, 
i, 291). — Thorough exposure of the catalyst to the reagents is 
achieved by electromagnetic means. The catalyst itself be 

magnetic and if desired spread on a non-magnetic material, or a 
non-magnetic catalyst may be deposited on a magnetic substance, 
and parts of the appai'atiis, such as baffle plates or gauze in a gas 
tube, or mechanical agitators, are made magnetic or magnetisable. 
During the reaction, or during the removal of the products, mag- 
netic fields are established and broken by electrical means, so that 
the catalyst is kept moving, but near the exit of the apparatus a 
permanent field is maintained to prevent loss of the agent as dust. 
Examples given in the original specification include the hydro- 
genation of train oil, the preparation of methane from carbon 
monoxide, and the reduction of cinnam aldehyde to jS-pheiiylprop- 
aldehyde and i3~phenylpropyl alcohol, Isevulose to mannitol, and 
quinine to di- and tetra-hydroquinine. J. C, W. 

Some Problems of Atomic Stability. J. W. Kicholson 
(Froc. Phydcal Soc. Lo7ido-n, 1918, 30 , 65 — 82). — The author has 
investigated the dynamical stability of model atoms of pyramidal 
form consisting, for example, of a nucleus, a ring of electrons in 
the form of a circle the axis of which passes through the nucleus, 
and a single stationary electron on this axis. It is shown that 
no positively charged or neutral atom can exist in this form. Such 
structures are incompatible with a steady rotation of the ring 
electrons and cannot well ^orm part of any molecular structure. 
The results appear to vitiate completely the molecular structures 
which have been formulated by Stark. H, M. D. 

Molecular Frequency and Molecular Number, H. Stanley 
Allen (Phil, 3£ag,, 1918, [vi], 35 , 338 — ^349). — In a previous 
paper (compare this vol., ii, 14) it has been shown that the atomic 
number of an element is related to its characteristic frequency. 
Similar considerations have been applied to compounds, and it is 
shown that the formulae = and 2^^= + represent the 

relations between the molecular number N and the characteristic 
frequency v calculated from the specific heat at low temperatures 
or from Lindemann’s formula. In these fonnulse, n is an integer 
and Vj the fundamental atomic frequency =21 x 10 ^^( 860 .*“^). 

The molecular number iV* of a compound AaB^Oc is given by 
the equation N iu which Fa, and Fc are the 
atomic numbers of the component elements. Evidence in support 
of the ' above formulae connecting F and v has been obtained by 
reference to the data for both , inorganic and organic compounds., 
The agreement is, such , that’ the relations cannot be regarded: as, 
fortuitous. 
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It is suggested tliat tlie integer n (tlie frequency number) is 
related to the niiniber of valency electrons whicli are concerned 
ill imparting to the solid its crystalline, structure. H. M. I). 

Glauber % Period, in Amsterdam. W. P. Jorissen (Gh&m, 
Weehhlad, 1918, 15, 268— 271),— The register of the Western 
Church at Amsterdam records that "■'Johan Biidolph Glauhar 
was interred on March 10th, 1670, proving the inaccuracy of the 
statement made by Goossen van Yreeswyck (" Silvere Rivier/^ The 
Hague, 1684, p. 117) that his death occurred on March 19th, 
1670. ' ' ' j. 

Berend Coenders ¥an Helpen ; a Groningen Alchemist 
of the Seventeenth Century. F. M. Jaeger {GJiem, Weekhlad, 
1918, 15, 285 — 302). — An account of the life, work, and family 
of the alchemist Berend Coenders van Helpen, a typical landed 
proprietor of the seventeenth century, who was horn at Groningen 
in June, 1601, and died at Copenhagen on January 3rd, 1678. 

Willem Homberg. F. M. Jaeger (Gliem. Weekblad, 1918, 15, 
316 — 337), — ^An account of the life and a list of the publications 
of Willem Hoinberg, w^ho was born in Batavia on January 8th, 
1652, and died in Paris on September 24th, 1715. A. J. W. 

Arrangement for Illuminating a Chemical Balance. 
B. D. PoREiTT (/. Soc. Ghem, Ind., 1918, 37, 85t).— A ‘^tubo- 
lite” metallic filament lamp of 16 candle-power and 8*5 inches 
long is fitted on the top of the balance case ; the lamp is enclosed 
in a semi-circular aluminium reflector, which serves to direct the 
light through the glass top of the cane on to the beam and to 
screen the lamp from the eyes of the person using the balance. 

W. P, S. 


Inorganic ■ Chemistry. 


Production of lOxygen '-Free or almost Free from 
Chlorine. Chemische Fabrik GrCkatj, Landshoff & Meyer, Emir 
FeaVke and Friedrich ‘ Schmiedt (D.R.-P., 299505, 1915; from 
Ghcm, Eenir.^ 1917, ii, 608). — ^By the addition of a small quantity 
of nickel or cohalt in the form of metal, oxide, or salt, the first 
period ” of development of oxygen from chlorates or perchlorates 
is prolonged ; cerium dioxide also can be used as catalyst. ' The 
last traces of chlorine can be removed from the, gas by ' passing 
this through a filter of magnesium oxide, whiting, or anhydrous 
.sodium, carbonate, , which may be , distributed ‘ over, some inert 
'':iaterial,. such as glass wool or asbestos. D. P. T.' 
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A Hydrogen Sulphide Generator, L. Sattler (/. Ind. and 
Eng. Ghem.y 1918, 10, 226). — The main generator consists of ^ 
large aspirator bottle the bottom tubulure of which is fitted with 
a straight stop-cock connected with one of the tubnliires of a 
three-neck Woiilfe bottle., Through the central ornfice of the latter 
a tube passes to the bottom of the bottle and is connected by a 
rubber tube to an aspirator bottle placed at a higher level, which 
governs the pressure under which the apparatus works. The third 
orifice of the Woulfe bottle serves for the passage of a siphon tube 
with stop-cock through which the waste acid can be discharged. 
The upper tubulure of the main generator carries a T-piece, on© 
branch of which is connected with a tube dipping under mercury 
forming a safety-valve seal against excessive pressure. The other 
branch of the T-piece leads the generated gas through a stop- 
cock to a lead pipe terminating in a perforated coil submerged 
in a washing bottle, through which the washed gas is delivered for 
use. The main generator is charged with about 23 kilos, of iron 
sulphide and the high-level acid reservoir with about 14 litres of 
hydrochloric acid diluted 1 : 1 by volume. On opening the stop- 
cocks leading to and from the main generator, the three-neck 
mixing bottle should be filled with acid, and about 7*5 cm. of the 
acid should remain in the reservoir. J. IF. B. 

Synthesis of Ammonia at High Temperatures. Edward 
Bradford Maxted (T., 1918, 113 , 168 — 172). — Erona a rough 
calculation of the equilibrium between nitrogen, hydrogen, and 
ammonia, made by extending Haber's formulae to temperatures 
above 1000^ abs., it appears that increase of temperature leads at 
first to a rapid decrease in the proportion of ammonia until a 
minimum is reached, after which further increases cause the yield 
of ammonia to rise with increasing velocity. It should he possible, 
therefore, to realise a fair production of ammonia hy heating 
mixtures of hydrogen and nitrogen to high temperatures and 
suddenly cooling the hot gases. 

The subject has been examined experimentally by igniting mix- 
tures of nitrogen, hydrogen, and oxygen in a tube (a) under water, 
so that the hot gases were cooled by the water itself, or (h) cooled 
externally by being made the tube of a Liebig's condenser. The 
direct coding {a) proved to be far more efficient, and with a mix- 
ture of gases in the proportions N :H :0 = 1 :43 :20, giving a flame 
with temperature 2680° abs., the yield of ammonia was as much 
as 1*23% at atmospheric pressures. 

For experimental details, see the original. J. C. W. 

Preparation of Carhon , Monoxide. Bertram Beount 
{Analfst, 1918, 43, 88). — Fairly pure carbon monoxide, free from 
carbon dioxide, may he obtained by heating a mixture of calcium 
oxalate and calcium oxide. The gas usually contains some sulphur 
dioxide' ■ if it is ' prepared , from, potassium ' ferrocyanide , and 
sulphuric acid, or carbon ^ dioxide if 'made from oxalic add and 
eulphuric acid. ^W. PwaS*, 
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Preparation of Argon in tlie Laboratory* Max Bodinstein 
and Lili Wachenheim (Ber.j 1918, 61, 265 — 270). — -Samples of 
oxygen prepared from tlie air usnally contain argon, occasionally 
as'imicli as S%, Tlie commercial product can therefore be used 
as a source of argon, the oxygen being removed by combination 
witli liydrogeii- Bor this purpose, the authors have designed an 
apparatus, which is described and figured in the text. The con- 
trol O'f the process requires a certain amount of manipulative skill, 
but even on the laboratory scale it only takes about two hours 
to prepare a litre of argon. 

ITie hydrogen and oxygen, supplied from cylinders with good 
valves, a'^re led into a small quartz coinhiistion chamber through 
gas current manometers, the w^ater is then trapped in two con- 
densers, and the issuing gas made tO' pass through a sensitive gas 
current manometer. If this records minimum rate of flow, it indi- 
cates that neither oxygen nor hydrogen is being supplied in excess ; 
if not, the gases are regulated accordiugly. After this manometer 
are placed a hot tube containing copper oxide and copper to trap 
any traces of niicombined gases, then another condenser for the 
-water, and finally an iron gas-washing tube containing calcium 
turnings heated electrically to 600®. This serves to absorb any 
nitrogen that may be present. 

The process is based on a method described bv the Grieslieiin- 
Elektron Co., D.E.-P., 295572 of 1913. " J. C. W. 

Production of Mono-^ Di- and Tri-metallic Alkali Per- 
pbospbates andPerarsenates. S. Aschkenasi (D.R.-P., 299300, 
1914.; from Chem. Zenir,, 1917, ii, 438). — By the addition of the 
necessary quantity of alkali to a, solution of barium peroxide in 
aqueous arsenic or phosphoric acid, barium arsenate or phosphate 
is precipitated, and the filtrate containing the per-salt is then 
evaporated with slight warming and under reduced pressure; an 
aqueous solution of a mixture of sodium peroxide with the primary 
or secondary alkali salts can also be submitted to evaporation. If 
a solution of an arsenate, phosphate, or borate in dilute bydrogen 
peroxide is evaporated to dryness with gentle warming and under 
reduced pressure, the corresponding per-salt, for example, sodium 
perborate, can be obtained with scarcely any loss of oxygen. 

D. F. T. 

^ laflueuce ' of Calcium Sulphate on the Corrosive Ac- 
tion of Water on Iron. P. Mebixger (Ben, 1918, 51y 270 — 271). 
— The fact that gas and water mains suffer corrosion particularly 
severely in heavy clays which contain calcium sulphate is explained 
as follow's; through the ionisation of the sulphate, the proportion 
of calcium Jons in solution becomes so great that the dissociation 
of the calcium hydrogen carbonate is depressed, and, consequently, 
the production of H and HCO^ ions from the free carbonic acid 
is' not _ so much hindered. The enhanced acidity of a solution con- 
taihing free carbonic acid and calcium hydrogen carbonate con- 
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sequent on tlie addition of calcium suipliate may be demonstrated 
by means of litmus, J. C. W. 

Iron TrisnlpMde. Wbrnek Mecklenburg and V. Root (ZeitscJi. 
anorg, Uhem., 1918^ 102, 130 — 148). — ^Tbe work of previous 
investigators has left undecided the question of the existence of 
ferric sulphide. The authors have studied the action of hydrogen 
sulphide on ferric hydroxide, of alkali sulphides on ferric salts, 
and of alkali poly sulphides on ferrous salts. When hydrogen 
sulphide is passed for a , long time (about twelve hours) through an 
aqueous suspension of freshly prepared ferric hydroxide at the 
ordinary temperature in absence of air, the colour of the hydr- 
oxide gradually becomes black, and when the reaction is hnished, 
the composition of the precipitate corresponds with Fe^Sg, aq. 
The precipitate contains no sulphur soluble in carbon disulphide 
and is completely decomposed by dilute h^/drochloric acid, forming 
ferrous chloride, hydrogen sulphide, and sulphur. Treatment with 
carbon disulphide, however, changes the character of the tri- 
sulphide, rendering it partly insoluble in dilute hydrochloric acid. 
The hydrated trisulphide is rapidly decomposed by air, and in 
absence of air it undergoes spontaneous decomposition into ferrous 
sulphide and iron disulphide. It can be completely dried in a 
vacuum over phosphoric oxide. The anhydrous trisulphide is 
pyrophoric if suddenly brought into contact with air, but if 
spontaneous ignition is prevented, it is quite stable. 

By addition of a solution of a ferric salt to excess of sodium 
sulphide solution, a precipitate is produced having the composition 
Fe2So,3Sra.2S, and the same compound is formed by the action of 
excess of sodium polysulphide solution on a solution of a ferrous 
salt. The alkali sulphoferrites form dilute aqueous colloidal solu- 
tions having a deep gi’een colour. E. H. B. 

Reactions in Non-aqtteons Solvents. II. The Action of 
Chromyl Chloride on Phosphorns Haloids. Harry Shipley 
Fry and Joseph L. Donnelly (/. Anier , Ohern. Soc., 1918, 40, 
478 — 489). — The action of chromyl chloride on phosphorus di- 
iodide, tri-iodide, pentachloride, and pentabromide in anhydrous 
carbon tetrachloride has been examined. 

"With phosphorus di-iodide, a brown-coloured additive compound, 
CrOgCLyPIo, is precipitated. It is readily decomposed by water 
with liberation of iodine and the formation of a solution contain- 
ing phosphate, chromic, chloride, and iodide ions. 

Phosphorus tri-iodide also yields an additive compound, 
Cr 02 Cl 2 ,Pl 3 , which, when dry, consists of a purplish-red powder. 
It is decomposed bv water in accordance with ■ the equation 
' 20^0.012, Pis + 4HoO i 4HC1 -f 4HI -I- 9CrP04 -f L. 

With phosphorus pentachloride, the additive compound 
Cr 02 Cl 2 jPCl 5 is produced in the form of a yellowish-red powder 
readily decomposed by water. 

It has been previously found (A., 1916, ii, 626) that phosphorus 
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tribromid© reacts according to tli© equation 2 Cr 02 Ci 2 + 3PBr3 = 
SCrOCljPOBrg + PBrgClo, and the product obtained by interaction 
of cbromyl chloride with phosphorus pentabroiiiid© appears to be 
a mixture of ChOCljPOBr 3 and the additive compound 
Cr02Cl2jPBr5. The formation of these substances is presumably 
connected with the fact that phosphorus peiitahromide is ineasur- 
ahly dissociated into the tribromide in carbon tetrachloride solu- 
tion. . M. D. 

Tile Reaction Between Antimony and Soliitions of 
Sodium in Liquid Ammonia. Edward B. Peck (J. Amer, 
Chem. SoG.^ 1918, 40, 335 — 347). — Metallic antimony dissolves 
when brought into contact with a solution of sodium in liquid 
ammonia. The atomic ratio of antimony to sodium in the 
saturated solution increases from about 1*2 for a solution con- 
taining 0-005 gram atom of sodium per litre to about 2*3 for a 
solution containing 0*4 gram atom of sodium per litre. For more 
concentrated solutions, the ratio diminishes slightly. The diminu- 
tion may be due to the failure to reach equilibrium in the more 
concentrated solutions which are highly viscous, or it may possibly 
be accounted for by the fact that the solution was assumed to 
have the same volume as the ammonia which it contained. 

The observed facts suggest that there are at least two com- 
pounds formed, in one of which the ratio Sb:]Sra is greater than 
two, whilst in the other this ratio is less than two. 

The electrolytic behaviour of these^ solutions, when subjected to 
the action of a current between a pla£inum anode and an antimony 
cathode, has also been examined, but the quantitative data do not 
permit of any definite conclusion. The results shov/, however, that 
antimony is present in the solutions as anion, and that more than 
one atom of antimony is associated with each negative charge. 

PL MrB. 

A Nfew Metastable Form of Antimony Tri-iodide. A, 0. 
VouRNAsos {Gompt. rend., 1918, IBS, 526 — ^528). — Antimony tri- 
iodide, regarded as trimorphous, may be obtained in a fourth form 
by cooling a hot saturated solution of the red iodide in glycerol. 
It is thus obtained as an amorphous, yellow powder, m. p. 172®, 
at which temperature it steadily passes into the red variety, form- 
ing hexagonal crystals. This metastable, amorphous form may 
also be obtained from the red form by warming it on a water- 
bath with fifteen times its weight of acetic acid and a little 
potassium acetate. The solution on cooling deposits the yellow, 
amorphous iodide. It may also be prepared from antimony tri- 
oxide and potassium iodide by heating them at 100® with an excess 
of anhydrous acetic acid. The last method also applies to the pre- 
, paration of arsenic, antimony, and bismuth tribromides, and arsenic 
and bismuth' tri-iodides. . , W. G. 
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Mineralogical Chemistry. 


The Gyrohedral Character of Rock Salt. R. Geosz (Geut?\ 
1918, 1 — 19), — The crystal structure deduced by W. H, and 
W. L. Bragg for sodium chloride and other similar salts is stated not 
to be satisfactory. On the one hand it is a holohedral structure, 
whilst there is abundant evidence that the structure of sylvine is 
gyrohedral hemihedral, and that other salts of the same series are 
certainly not holohedral; on the other hand, no account is taken 
of the chemical bonds between individual atoms. By symmetrically 
displacing the centres of gravity of selected atoms in the Bragg 
structure, a number of new structures can be produced having 
gyrohedral or tetartohedral symmetry, and it is claimed that these 
cannot he distinguished by X-ray analysis from the holohedral 
form. If rock salt were tetartohedral, irregularities might he ex- 
pected to appear in the Laue radiogram, but such irregularities the 
author has failed to discover. 

It has been shown by Smits and ScheSer (A., 1917, ii, 78) .that 
it is possible to couple symmetrically the atomic valencies in a 
cubic structure of atoms of two kinds. The coupling leads to the 
formation of cubic aggregates of different sizes according to the 
disposition of the planes of atoms, and these aggregates may be 
regarded as crystal molecules. The structure derived by the 
association of such aggregates affords an explanation of the cubic 
cleavage of rock salt, since at regular intervals there occur in the 
series of {100} planes pairs of planes between which no chemical 
bonds are active. A crystal cleaved along these planes of zero 
affinity would contain no excess of uncombined atoms of either 
kind, whereas in other crystal models the 'GdeaR^ crystal always 
contains an excess of atoms of one kind. 

The hemihedral character of the crystals of rock salt may also 
be accounted for by making certain assumptions regarding the 
axis and direction of rotation of the valence electrons about the 
individual atoms. E. H- R. 

Algodonite and Whitneyit©. L. H. Borgstrom (Geol For. 
Fork,, 1916, 38, 95 — 100; from Jahrh. Min.^ 1918, Ref. !!■ — 13). 
—Analyses of algodonite and whitneyite from the Mohawk mine, 
Michigan, gave Cu 84T and 87-2% respectively. Melting-point 
determinations in capillary tubes showed a wide interval, sintering 
beginning at 695®, but fusion was complete only at 100® higher. 
These minerals are therefore decomposed before fusion takes place. 
The cooling curves of the fused materials show in each case a 
pronounced break at 688®, that is, near the freezing point (685®) 
of the eutectic Cu^As — ^Cu. Polished plates of the natural minerals 
and of the fused products were etched with' nitric acid and ex- 
amined nnder the, microscope. ■ Algodonite was seen to consist" of 
almost homogeneous crystalline material with very little metallic' 
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copper^ whilst whitneyit© contains 3 — 4% of metallic copper^ and 
thus consists of a mixture of algodouite and copper. The fused pro- 
ducts in each case consist of a mixture of light grey Cii^As and 
copper. The electrical resistance in ohms for rods 1000 nim. long 
and 1 sq. rum. cross-section is for whitneyite 0*341 and 0*335^ for 
algodouite: 0*415, and for the fused materials 0*469 and 0*634 
respectively. Although not indicated on the cooling diagrams of 
copper-arsenic fusions, the copper arsenide, Cii^As^ (algodcnite), 
therefor© exists, but is only stable below the point of fusion. On 
the other hand, the arsenide CugAs (whitneyite) has no existence. 

L. J". S. 

Spectral Iii¥estigatioii of the Composition of Goyazite» 
A. DE G-ramont {Bull, Soc, fran^, Min,^ 40, 26; from Chem. 
Zenfr,, 1917, ii, 825). — According to spectral observations, calcium, 
strontium, and probably aluminium are characteristic constituents 
of goyazite. H-. M. D. 

Meerschaum from Kranbat, Styria. H. Leitmaier 
(Sitziingsher. Ji, A had. Ilhhs, Math.-Nat. EL, Abt. I, 1915, 

124, 163—180; from JaJirh. Min., 1918 , Eef. 21— 22),— The meer- 
schaum occurs as bands 1 nmi. to 20 dcm. thick in massive magne- 
site, It is white, yellow, or green, and either earthy (being then 
mixed with magnesite), or compact with large-conchoidal fracture. 
Analysis of the latter variety gives the formula 2Mg0,3Si02,4H20. 
About half of this water is lost over sulphuric acid at 20®, and is 
reabsorbed from a moist atmosphere to the extent of 37*56% H2,0 
after 144 hours. At 100® the loss is 9*72%, and at 450® it is 
18*17%. Since 21120 is more closely held, the formula is written 
2Mg0,3Si02,2IT20, any extra water present depending on the 
vapour tension of the . surrounding atmosphere. The meerschaum 
and magnesite have probably originated by the action of carbonated 
w^aters on serpentine. When fused, the meerschaum gives rise to 
an enstatit© containing an excess of silica (MgO : SiO^ == 7 : 9) , which 
is probably held in solid solution. L. J. S. 

The Identity of ShattucMte and Planclieite. F. Zamboniki 
{Compt. rend., 1918, 166, 495 — 497). -^The mineral shattiickite as 
described by Schaller (/. Washington Acad. Sd., 1915, 5, 7) and 
the mineral plancheite as described by' Lacroix (A., 1908, ii, 508) 
possess the same optical and crystallographic properties, although 
differing slightly in their chemical analyses. As a '.result of the 
examination of a specimen of plancheite, the ' author has obtained 
analytical data in agreement with those for shattiickite and for 
the composition 2 CuSi 03 ,H 90 , and he considers that these two 
minerals are identical and that the older name' plancheite should 
be retained. , W. G. 

'Gedrite from the Tatra Mountains, Hungary, W. Pawmca 
(Btdl. Acad. ScL Cracow, CL Sc. Math, et Wat., Ser. A, 191,5, 
18—25; from Jahrh. Min., 1918 , Ref. 19 — ^20).— Analys.is X is of a 
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gedrite-giieisa from the Gewont ]>eak, containing C|uartz (-11*3 iiiol. %), 
plagioclas© (a basic oligoclase, Ab-oAiUg, 35*3), gedrite (13*0), 
biotite (5*1), ilmeiiite (i'3j. The gedrite (anal. II, mean of tlii-ee) 
forms black, orthorhombic prisms -I- — 3 cm. long and 0*1 iiirri. thick 
with distinct pleochroisiu, bluish-green to pale green. The high 
percentage of fiiioriiie and water is not accounted for by the 
ordinary formula, but in Penhekrs amphibole formula it iigures 
ill the molecule, (F,H0)2Mg(Al,Pe'^'^)Si05, which is here present 
to the extent of with the nietasilicate molecules, MgSiO.. 

(26-6), FeSiO. (25*7), CaSiOg (7*2), and Na^SiOs (0*9%). 
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Iron Silicate Ores of the Diabase and Schalstein Zone 
between Sternberg (Moravia) and Bennisch (Austrian 
Silesia). Franz Kretschmer [Jalirb. Min., 1918, 19 — 42). — A 
detailed account is given of the characters of these ores as seen in 
micro-sections, an account of their chemical characters having 
been sent for publication in Arch. Lagerstattenforsch.j Berlin. 
The dense, chloritic minerals of which these ores are composed 
include thuringite and moravite (A., 1906, ii, 458), and two new 
species, viridite and mackensite, differing from the former in con- 
taining more iron (respectively ferrous and ferric), and correspond- 
ingly less alumina. Viridite contains only 4*49% AUOg, and approx- 
imates to the end-member 4Fe0,2Si02,3H2^« is a compact, leek- 
green ore, D 2*89, H 3 — 3i, and under the microscope is seen to 
consist of minute needles and scales with pearly, micaceous cleavage. 
Mackennte contains 6*14% AhO^ (in part due to the presence of 
admixed thuringite), and approximates to the end-member, 
Fe.203,Si02,2H20, of the thuringite series. It is compact, iron- 
black to greenish-black, D 4*89, H 3 — 3|-, and under the micro- 
scope shows colourless or brownish-green needles surrounding shreds 
of thuringite and grains of calcite and magnetite. Locally, the 
magnetite is present in . greater relative amount, but ores of this 
character are not abundant, L. J. S. 


Analytical Chemistry. 


Increasing the Delicacy of Delivery of Burettes- Ewart 
H. Merritt (Analgstf 1918,. 43 , 138). — Both the inside and the 
outside of the jet of the .burette are coated with a thin film of 
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paraffin (m. p» about 55°); tbe number of drops per c.c. delivered 
by tbe burette may be tlius increased from twenty to forty, 

W. P, S. 

A New Process of Quantitative Analysis » Albeeto Betim 
Paes Leme {Gom'pt. re^id., 1918, 166, 465 — 467). — Tbe method is 
a spectrographic one, using a screen having a narrow, horizontal 
opening and travelling with a constant velocity in a vertical direc- 
tion during the vaporisation of a known weight of the mineral 
containing the element to be estimated. The width of the open- 
ing and the velocity of the screen are equal. A given ray for the 
element is adopted once and for all, and the time during which it 
is visible is determined. An example is given, aluminium being 
the metal to be estimated. W. G. 

Detection of Small Quantities of Chlorine in Iodine « 
J. PiNKHOE {Pharm, WeeJMadi 1918, 55, 236). — The presence of 
chlorine in iodine between and 2% can be detected by neutral- 
isation with thiosulphate and precipitation with barium nitrate 
of the sulphate formed. A. J. W. 

Estimation of Chlorides in Blood. Maecel Bugaedin 
{Ann, Ghim, anal,, 1918, 23, 59). — ^Ten c.c. of the serum are 
mixed with 10 c.c. of 20% trichloroacetic acid solution, the mixture 
is filtered, and 10 c.c. of the filtrate are diluted with 25 c.c. of 
water, then acidified with 5 c.c. of nitric acid, and the chloride is 
titrated by Volhard^s method. W. P. S. 

[Estimation of Sulphur in Ores, etc,] F. G. Hawley 
{Eng, and Min, J., 1918, 105, 385 — 386). — method is described 
for estimating sulphur gravimetrically in ores and furnace products 
by oxidation to sulphate and precipitation as barium sulphate, 
which avoids the difficulties usually experienced in oxidising mattes 
^ and calcines, or ores containing much copper or zinc sulphide. 
The oxidising mixture employed is a 20% solution of sodium 
chlorate to which is added a small quantity of a mixture of equal 
parts of bromine and glacial acetic acid, fallowed by an equal 
volume of nitric acid nearly saturated with potassium chlorate. 
[For details, see Ind., May.] W. F. F. 

Some Limitations of the KJeldahl Method. Haevey C. 
BBiLL'and Fbax cisco Agcaoili {Philippme J. Sci,, 1917, 12Ar 
261 — 265). — The KJeldahl method yields low results when applied, 
to the estimation of nitrogen in pyridine, piperidine, quinoline, 
woquinoline, hydroxyquinoline, pyrrole, and sometimes in nicotine; 
this is possibly due to the formation of sulphonic derivatives, which 
resist decomposition. In the case of pyridine, the Gunning-Arnold 
method gives trustvrorthy results if the heating is prolonged for a 
considerable period (four hours) after the solution has become 
clear. Low r^ults are always obtained when sodiuih sulphate' is 
us-ed in place of potassium sulphate' for 'raising the boiling, ■ 'points 
of the mixture. - [See, further, 225a J' . VW. P-Sb'' 
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KJeMaliFs Method for the Estimatioa of Nitrogen. 

Eduard Salm and Siegfried Pbager {Chem, 1918, 42, 

104 — 105). — The addition of zinc dust is necessary in the distilla- 
tion of the ammonia obtained by digesting a nitrogenous substance 
with sulpliuric acid and mercury or with sulphuric acid, phos- 
phoric oxide, and mercury, if potassium sulphide is not added 
to the sodium hydroxide. If potassium sulphide is used, zinc 
turnings may be used in place of zinc dust. The results obtained 
are too low if the zinc is omitted or replaced by aluminium. [See, 
further, Ind .^ May.] W. P. S. 

Poam Inhibitor in the ¥aii Slyke Amino-nitrogen Method* 
H. H. Mitchell and H. C. Eckstein (J. Biol. Chem.^ 1918, 33, 
373 — 375). — The formation of foam during the liberation of 
nitrogen in the Van Slyke apparatus is prevented by the addition 
of two or more drops of diphenyl ether, which is readily synthesised 
from bromobenzene and potassium phenoxide (Ullmann and 
Sponagel, A., 1905, i, 644). H. W. B. 

Alkalimetric Estimation of Phosphorus in Iron and St®©L 
Nikolaus Czako (Chem. Zeit., 1918, 42, 53 — 54). — ^When the 
yellow ammonium phosphomolylDdate precipitate is dissolved in a 
known excess of sodium hydroxide solution and the excess then 
titrated with standardised nitric acid, it is recommended that the 
latter be standardised against potassium hydrogen carbonate. The 
potassium hydrogen carbonate value of the acid is then multiplied 
by 0*013481 to obtain the phosphorus value. W. P. S. 

Separation of Phosphorus from Vanadium, Alfred 
Keopf (Ghent, Zeit.^ 1917, 4'JL, 877 — 878, 890 — 891). — One ^am of 
the alloy containing phosphorus and vanadium is dissolved in aqua 
regia, the solution evaporated to dryness, the residue heated gently, 
then cooled, boiled with the addition of 20 c.c. of hydrochloric 
acid (D IT 2), diluted to 60 c.c., and filtered to separate silica. 
The filtrate is treated with 15 c.c. of ammonium citrate solution 
(prepared by neutralising 1 kilo, of citric acid with ammonia and 
diluting the solution to 5 litres), and boiled for three minutes to 
reduce the vanadic acid; after the addition of 30 c.c. of 40% 
ammonium nitrate solution and 10 c.c. of nitric acid (B IT 8), the 
phosphoric acid is precipitated with molybdic acid reagent. In 
the case of ores, the sample is fused with a mixture of sodium and 
potassium carbonates, or sodium carbonate and potassium nitrate, 
the mass dissolved in water, filtered, and the filtrate treated as 
described. If arsenic is present, it may be separated from the 
vanadium and phosphorus by treatment with hydrogen sulphide, 
or the phosphorus, together with some of the vanadium, may be 
precipitated as hydrated aluminium phosphate, and thus separated 
from the arsenic. , W. P. S. ^ 

„ Spectroscopic Detection of Boron. A. m Oramont 
rend,, 1918, 166, 477— 480).— Boron may be readily detected" if 

; oxrr* ii. W;,, , 
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present to tiie extent of 1 in 10,000 by means of the ray A 3451*2 
and tb© doublets A 2497*82 and 2496*87, sbown in the condensed 
spark spectrum. W. G. 

Gasometric Estimation of combined Carbon Dioxide* 
\V, AIesteezat (Afin, Ghim. anal,, 1918, 23, 45 — 47). — A method 
for the estimation of carbon dioxide in a mixture containing a 
carbonate and a bypocMorite consists in treating a pjortion of the 
sample with siilpliiiric acid and measuring the volume of tlie 
liberated carbon dioxide after tire- chlorine has been absorbed by 
oil of turpentine. The estimation is carried out in an ordinary 
calcimeter, but a tube containing a plug of cotton wool impregnated 
with oil of turpentine is placed between the reaction flask and the 
gas-measuring burette. [See, further, hid., Alay.] AV. P, S. 

Estimation of Potassium. Beetram Blount {Analyst, 1918, 
43, 117 — 120). — For the estimation of potassium in siliceous rocks, 
clays, etc., the material is decomposed with hydrofluoric and 
sulphuric acids, iron, aluminium, manganese, and calcium are 
removed from the solution in the usual way, sulphuric acid is 
separated by treatment with barium hydroxide, and the solution 
is evaporated to obtain the mixed sodium and potassium chlorides. 
The quantity of potassium is then estimated by the platinum 
chloride or perchlorate method. 

W. P. S. 

Calciuni in Man. I. Estimation of Calcium in tbe Blood. 
A¥. H, Jansen (Zeitsch, physiol. Gkern., 1918, 101, 176 — 192). — 
The blood (10 c.c.) is dried and incinerated. The ash is dissolved 
in hydrochloric acid, nearly neutralised with ammonia, and the 
iron and phosphorus removed by boiling with ammonium acetate. 
The calcium is subsequently precipitated as oxalate from the care- 
fully neutralised filtrate. The precipitate is collected, and, after 
ignition in the usual way, the residual calcium oxide is estimated 
by dissolving in a known volume of A/lOO-hydrochloric acid and 
titrating the excess with alkali or by dissolving in 15 c.c, of W / 100- 
hydrochloric acid, adding 25 c.c. of water, 2 c.c. of a 10% potassium 
iodide solution, 4 drops of a 4% potassium iodate solution, and 
2 drops of a 1% starch solution in 20% potassium chloride solution, 
and then titrating with iY/100-thiosiiiphate solution until the blue 
colour Just disappears. H. W. B- 

Etetimatiou of Hardness of Water by the Method' of 
Wartha-Pfeiffer. IYagnbr {Zeitsch, offentl Clmm., 1917, 23^ 
375- — 379. 'Compai'e A., 1914, ii, 490).— This method yields more 
trustworthy results, „ particularly in the case of waters containing 
relatively large quantities^ of magnesium salts, if the amounts of , 
sckiium 'carbonate and sodium hydroxide in the reagent are 
increased 'to' 14'5 grams and'8'01 grams'per litre, respectively;. 

■ " • W. P S. 
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Estimation of Snlplmr and Copper Oxide. C. G. Maiee 
{Eng. and Min. 191S_, 105, 372 — 373). — For estimating tlie 
proportions of copper snlpFide and oxide or soluble copper in 
a sample of copper ore, especially for use in flotation processes, tke • 
ore is lieated witli 4% sulphuric acid at 80 — 90^. the mixture cooled, 
and clean mercury added and mixed thoroughly with the residue 
so that it amalgamates with the metallic copper present or reduced 
from cuprous oxide. The solution is filtered, and the copper 
determined separately in the filtrate and residue, preferably by the 
iodide method. The copper in the residue represents the sulphide 
and that in the solution the “oxide’"’ or soluble copper. [See, 
further, Ind., May.] W. F. F. 

Copper Dicyanodiamide and its Use in Analysis. H. Geoss- 
MANN and J. Mannheim {Gliem. Zeit.. 1918, 42, 17—19). — Copper 
may be precipitated by treating a solution of one of its salts with 
concentrated dicyanodiamide sulphate solution, rendering the mix- 
tiire slightly ammoniacal, heating it to boiling, and then adding 
sodium hydroxide solution until the blue colour changes to reddish- 
violet. After cooling, the red precipitate is collected, washed with 
cold V7ater, and dried at 120*^; it contains 23*92% of copper. As 
the precipitate is slightly soluble in water, all the solution used 
should be concentrated. Nickel may be preeipitated in a similar 
way (compare A., 1907, ii, 819), and the method may be used for 
the separation of copper and nickel from zinc" aluminium, 
chromium, arsenic, lead, and antimony. In exceptional cases, 
where the introduction of alkali into the solution is not desired, 
dimethylamine may be used in place of sodium hydroxide to pre- 
cipitate the copper and nickel compounds. W. P. S. 

Analysis of Aluminium Alloys. Beenard Collitt and 
William Regan (/. Soc, CJiern. Ind., 1918, 37, 91 — 94t). — 
Methods are given for the estimation of copper, iron, nickel, man- 
ganese, zinc, magnesium, and silicon in aluminium alloys such as 
are used in the construction of aircraft and other engines of war- 
fare. In cases where the alloy contains only copper (10 to 15%) 
and manganese (1%) in addition to aluminium, the copper may be 
estimated volumetrically by the iodide method ; in other alloys it 
is estimated gravimetrically by precipitation as sulphide by thio- 
sulphate, the sulphide being subsequently ignited and weighed as 
oxide. The original should be consulted for the details of the 
methods recommended for the estimation of the other constituents. 

w. p. s; 

¥olumetric Estimation of Manganese by means of Sodium' 
Arsenite, Feed Ibbotson (Gkem. NewSi 1918, 117^ 157 — 158). — 
When permanganate solution containing nitric acid is titrated with 
sodium arsenite, solution, the latter has a reducing value -about 33% 
in excess of the value it has, when used against' potassium, per- 
manganate solution alone. , This appears to be due to the forma- 
tion 'Of m,anganic compounds dn" tie presence of 'nitric acid,^ 
further^ Ind\^ 'May.] " > P) , 
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tains ethyl alcohol) with permanganate, and the colorimetric 
estimation of the formaldehyde thus obtained by oxidation under 
standard conditions by m agent a-snlphnrons acid solutions. 

A new method is also given for deternimiiig the presence of 
methyl alcohol when it is only present in small quantities. The 
essential process consists in the fractional separation of the mixed 
methyl and ethyl alcohols by potassium carbonate. The alcohol 
separated first by incomplete saturation with the carbonate con- 
tains scarcely any methyl alcohol. After separation of fractions 
containing only minute amounts of methyl alcohol, the residue is 
distilled. The distillate is fractionated, and the first fractions are 
redistilled. These fractions are again redistilled, the earlier frac- 
tions only being retained. A fraction is finally obtained which is 
rich in methyl alcohol, and this, after drying over calcium oxide, is 
converted into iodides, from %vhich a fraction rich in methyl iodide 
can be separated. 

It is shown that the methyl alcohol in certain spirits is derived 
chiefly from the pectin substances, from which 10 — 11% of methyl 
alcohol can be separated by treating with dilute’ sodium hydroxide. 

The lignins of wood also yield methyl alcohol, but this is not 
eliminated so readily as that of pectins. It can be obtained in 
various fractions by treating the wood first with sodium hydroxide 
to eliminate the pectin alcohol, and then with graded strengths of 
sulphuric acid. Each filtrate obtained in this way is then treated 
with 70% sulphuric acid, and the methyl alcohol in the distillate 
is estimated, as well as the methyl alcohol in the distillate, before 
treatment with the 70% acid. 

The methyl alcohol of the pectins and lignins was determined in 
a large number of different kinds of woods, etc. 

An investigation was also made of the effect of ingestion of sub- 
stances containing pectins. The ingestion of pectin-containing sub- 
stances caused a small increase in the excretion of methyl alcohol 
in the urine, which was much more marked when ethyl alcohol was 
ingested at the same time. It was suggested that certain symptoms 
found in the drinkers of spirits may be due to the methyl alcohol 
contained therein. [See also Tnd., May.] S. 3. S. 

Estimation of Glycerol by Wa^enaar’s Method. J. H. M- 
Beckees and I. M. Kolthoff (Fharm, WeeMlacl, 1918, 55, 
272 — 281). — ^Wagenaar’s method of estimating glycerol (A., 1911, 
ii, 663) gives results dependent on the composition and tempera- 
ture of the liquid. Methyl alcohol is without influence on the 
reaction, but the presence of ethyl alcohol, haloids, nitrates, and 
to a less degree sulphates, is deleterious. With fats, it is best to 
saponify with methyl-alcoholic potash and remove the fatty acids 
^ with the minimum quantity of sulphuric acid. A. J, W. 

Esiimatioii of 'the Amoxmt of Water m'GlyceroL I. M. 
Kolthoff '(Fharm, Weehhl^zd^ 191B, 55, 304—307). — An. account 
of a method of estimating the percentage ■ of water ' in ■ glycerol by 
, observing the temperature range of complete miscibility of mixtures 
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of the sample and aniline. A table showing the corresponding 
percentages of water is given. A. J. W. 

Metliylene-bliie a Sensitive Reagent for the Detection of 
Picric Acid in Urine. Bozier {BitlL Sci Pharmacol, 1917; 
from Ann-. Ohim. anal., 1918, 23, 63).— The urine is treated with 
normal lead acetate and filtered; 4 c.c. of the filtrate are placed 
in a test-tube, one drop of 0*5% methylene-blue solution is added, 
and the mixture is shaken with 1 c.c. of chloroform. After 
separation, the chlorofo'im layer has a green colour if picric acid 
or picramic acid is present in the urine; in their absence, the 
cMorofoiin is coloured blue. The test will detect the presence of 
2 mg. of picric acid per litre of urine. W. P. S. 

Colorimetric Estimation of Picric Acid and its Derivatives 
in Body Fluids. X. Laporte {BilU. Soc. Phami. Bordeaux, 1917, 
No. 3; from Anm. Chim. anal., 1918, 23, 64). — definite volume 
of the fluid (which should be diluted or concentrated so that it 
contains about 0*01 gram of picric acid per litre) is neutralised 
and treated with 0*5 c.c. of ferrous sulphate-tartaric acid reagent 
(compare A., 1917, ii, 158) and 1*5 c.c. of ammonia; these quanti- 
ties of reagents are required for each 10 c.c. of the sample. The 
coloration obtained is compared with that produced by a known 
amount of picric acid under the same conditions. W. P. S. 

Estimation of Cholesterol. I. LipschOtz (Zeiisch. ])}iydol. 
Cliem., 1918, 101, 89 — 98). — The author finds that the method 
described by Windaus (A., 1909, i, 172) for recovering the 
cholesterol or similar component from the digitonin-cholesterol 
complex is unsatisfactory. By the following procedure, a quanti- 
tative separation is effected. About 0*5 gram of the anhydrous 
complex is weighed out and boiled with 5 c.c. of acetic anhydride 
for twenty to thirty minutes under a reflux condenser. The hot 
liquid is poured into about 80 c.c. of water. After the product of 
the reaction has solidified, it is collected, washed, and dried in a 
vacuum. It is now removed as completely as possible from the 
filter pa|>er, transferred to a small flask, dissolved in 10 c.c. of 
90% alcohol, and mixed with 10 c.c. of 1% aqueous sodium hydr- 
oxide. The resulting emulsion is boiled for two and a-half to 
three minutes, cooled, diluted with water, acidified, and extracted 
with ether. The cholesteryl acetate dissolves in the ether, whilst 
the digitoiiin remains in the dilute alcohol. After evaporation of 
the ether, the cholesteryl acetate is hydrolysed with alcoholic 
potassium hydroxide, and the free cholesterol or similar compound 
extracted by ether, weighed, and subsequently' identified in the 
usual way. H. W. B. 

Detectioii of Acetone in Urine. Haks Tbuxebl (Pharm. 
Zeit., 1918, 63,' 104- — 105). — ^Legars nitroprusside ^ test is 'trust- 
worthy and gives the, best results' when applied as a ring test. Two' 
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c.c. of the urine are mixed with ten drops of 20% sodium nitro- 
prusside solution and 1 c.c. of acetic acid, and 2 c.c. of ammonia 
are poured on the surface of the mixture; if acetone is present, a 
violet^red zone appears at the Junction of the two liquids. 
Reichardhs test (A., 1916, ii, 119), in which the acetic acid of the 
Legal test is replaced by ammonium chloride, is less trustworthy, 
since a feeble coloration is obtained in the absence of acetone. It 
is not necessary for the nitroprusside solution employed to be 
freshly prepared; the solution, if made with the pure salt, keeps 
almost indefinitely. “ W. P. S. 

Estimation of Pyridine Bases in Ammonia and its Salts. 
T. F. Haevey and C. F. Sparks (/. Soc. Chem, Ind.^ 1918, 37, 
41-t-43t). — The pyridine is precipitated as periodide from a 
sulphuric acid solution of the sample (ammonia, ammonium 
carbonate, or other salt) in the presence of sodium chloride, the 
periodide is converted into sulphate, and the latter titrated with 
alkali solution. When sufficient sodium chloride is added, 1 mg. 
of pyridine in 200 c.c. of iV’/2-sulphuric acid is precipitated com- 
pletely as periodide. The method in detail is as follows : Fifty c.c, 
of the sample of ammonia (B about 0*885) is treated, in a separating 
funnel provided with a plug of cotton wool above the tap, with 
100 c.c. of lOA-sulphuric acid, the mixture being cooled during the 
addition of the .acid. Fifty grams of sodium chloride are then 
dissolved in the mixture, and 10 c.c. of iodine solution (iodine, 
13 grams, and potassium iodide, 13 grams, per 100 c.c.) are added. 
The mixture is shaken, and, after fiifteen minutes, the liquid por- 
tion is forced through the cotton wool filter; the precipitate is 
washed with 20 c.c. of a mixture of lOiV-suIphuric acid, 10 c.c., 
water, 190 c.c., and iodine solution (see above), 10 c.c., then decom- 
posed by a slight excess of saturated thiosulphate solution, diluted 
to about 20 C.C., and neutralised with A'/l-sodium hydroxide solu- 
tion, using methyl-orange as indicator. Phenolphthalein is then 
added, and the pyridine sulphate titrated with if /1 0-sodium hydr- 
oxide solution; 1 c.c. of the latter is equivalent to 0*0079 gram 
of pyridine. The solution employed for washing the periodide pre- 
cipitate should be made about eighteen hours before using and be 
filtered if necessary. W. P. S. 

Colour Reactions in the Chemico-legal Examination of 
Bloodstains. Lxjciaxo P. J. Palet and Amaxcio Fernandez 
{Anal, So€, Quim, Argentirha, 1917, 5, 177 — 184).— A review of the 
various colour tests proposed for the identification of blood- 
stains, A. J. W. 
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The Optics of Disperse Systems. I. I. Lipschitz (KoIIoul 
Zeitseh.j 1918;, 22, 53 — 57). — A general discussioii of tli© optical 
properties of disperse systems, including the absorptive power, the 
refractivity, and the rotatory power of opticall}^ active colloids. 

H, M. D. ■ 

. The Relation between the Degree of Siipersaturation^ the 
Refractive Index and the Temperature of Sugar Solutions. 
E. V. Milles and E, P. Wobley (J. Soc. Chem, Ind.^ 1918, 37, 
98 — 103t). — Measurements have been made of the refractive index 
of supersaturated solutions of sucrose with the object of deter- 
iniiiing the influence of temperature and concentration on the 
refractive index between 30° and 75° and between 72% and 81% 
of sucrose, which range of concentration is of technical inipoi'tance. 
The results obtained show that the refractive index, in its depend- 
ence on the temperature t and the percentage concentration %), 
can he satisfactorily represented by the equation f=:l’28534-“ 
0*000124125 4- (0-00263 — 0*000001267^)2?. This equation may be 
written in an alternative form, in wMch r is represented as a func- 
tion of the temperature and the degree of supersaturation s, the 
relation between 'p and s being given by p~100(Si-s)/l00 + 8 + s^ 
in which S represents the number of parts of sucrose per 100 of 
water in the saturated solution. A table is given showing the 
values of the refractive indices of solutions for to s=110, and 
for temperatures ranging from 43*3° to 76*6°. H. M. D. 

Tlie Arc Spectrum of Europium aud a New Element, 
Eurosamarium, lietween Europium and Samarium. Josef 
Mabia Edeb {Sit^ungsher. K.K. Ahad, Wien, 1917, IIa, 

126, 473 — 531; from Chem, Zentr,, 1918, i, 70— 71).— Europinin 
imparts a fine red colour to the electric arc, and its characteristic 
groups of lines are very bright and easily distinguished. The 
author has examined the photograph of the spectrum of one of 
Ilrbain's preparations, which * proved to be remarkably pure, and 
has also tested two samples supplied by Auer, the one being 
europium fraction related to gadolinium and the other a specimen 
akin to samarium. In these, he has measured 1171 europium lines 
between 7370 and 2373. The lines which were obtained with the 
material quite free from^ samarium included some which are 
ascribed to a new element, eurasamaripm, and these are tabulated 
in the original. J. C'. W. 

Atomic WeigMs of tke Elements in Nebula. : J. W... 
Nicholson {Month, Not. Moy, A^tr, Boc,, 1918, 78, 349 — -362).— 
A theoretical paper in which equations are derived for the periods 

CXIV, ii. 11^ 
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of vibration of atoms with a single ring of electrons. These equa- 
tionsj in combination with the wave-lengths of the principal lines 
ill the spectrum of iiebulium, give for mjM the value 0'000415, 
in which m is the mass of an electron and M the mass of the atom. 
Assuming that for hydrogen = 0*000545, the atomic weight 
of nebulium is found to be 1*31, with a possible error of one unit 
in the second decimal place. H. M. B. 

The Shifting of Radioactive Equilibria under the 
Influence of Fluorescein* H. Zwaaedemaker {Ptoc, K Ahad . 
Wetensch. Amsterdam^ 1918, 20, 768 — 772. Compare A., 1917, 
i, 241). — ^The antagonism between potassium and uranium in their 
influence on the pulsation of the frog's heart is found to- be appreci- 
ably affected by tlie addition of fluorescein in the sense that a 
larger quantity of potassium is required to antagonise a given 
quantity of uranium if fluorescein is added to^ the solution. The 
displacement produced by fluorescein is in the same direction as that 
which, according to observations on summer and winter frogs, is 
produced by a rise of temperature. H, M, B. 

Radioactivity of Waters of the Mountainous Region of 
Morthern Luzon (Philippines). George W. Meise {Philippine 
J. Scij 1917, 12, [A], 293 — 307). — In continuation of previous work 
(Wright and Heise, A., 1917, ii, 560), the author has examined 
the waters of a number of springs and wells in northern Luzon. 
The region shows evidence of recent vulcanism. The data are not 
yet numerous enough to warrant general conclusions, but they do 
not confirm the usual observation that radioactivity is most common 
among waters from volcanic regions, or at least among thermal 
springs. Of the numerous salt springs and hot springs examined, 
none showed high radioactivity. The most active waters were rich 
in calcium and magnesium, indicating an origin in calcareous 
material. High activity was found only in waters from a small 
district (Ifugao), and was probably due to the presence of local 
deposits of radioactive material. J. H. L. 

Constancy in the Radioactivity of certain Philippine 
Waters. George W, Heise {Philippine /. Sci., 1917, 12y [A], 
309 — '311). — Measurements of the radioactivity oh the water of a 
Philippine spring at different periods of the year showed no appreci- 
able changes, in spite of great variations in the rate of flow of 
the spring. The composition of the water is substantially the 
same as in 1890. J. H. L. 

.Extrapolation of Conductivity Data to Zero Concentration. ' 
James^ Kendall { J . Amer. Ghent. Soc .^ 1918, 40, 622 — 623), — 
Polemical, in which the author claims priority over Washburn 
(this yoL, ii, 55) in the method employed by the latter for the 
^calculation of^ the zero^^ concentration values of, conductivity data. 
1912, T01,A279, 1291.]. J. F. S. 
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Electrolytic Dissociation in Sol¥eats with Low Dielectric 
Constants® Y. A. Plotnikov (Be^rmt), — From tlieoretical 
considerations and the results of conductivity ineasiirements on 
various solutions, the following conclusions are drawn. Solvents 
with low dielectric constants are capable of forniing solutions show- 
ing high electrical conductivity. The conductivity of a solution 
depends to as great an extent on the solute as on the solvent ; these 
two must be in peculiar electrochemical correspondence in order 
that they may yield a conducting solution. The phenomenon of 
electrical conductivity in a solution cannot be explained by any 
definite property of the solvent conditioning its dissociating 
capacity; electrochemical investigation of a solution has to deal 
with a conducting couple.” Electrochemical correspondence is 
explained as due to the resonance of the movement of the solvent 
molecules with the ionic vibrations of the electrolyte. T. H. P. 

Electrochemical Potential and the Periodic Law» 
J. C. Thomlinson (Ghem, News, 1918, 117, 176). — The relation 
between electrochemical potential and the position of the elements 
in the periodic system is demonstrated by means of a curve. In 
this curve, starting with the most electropositive element, csesium, 
the elements follow the order csesium to lithium (as in group I), 
barium to magnesium (as in group II), ’aluminium, chromium, 
manganese, zinc, cadmium, iron, cobalt, nickel, hydrogen. The 
non-metals then continue the curve, and these, after silicon, carbon, 
and boron, all occupy positions in the upper right-hand corner of 
the periodic table. J. F. S. 

The Passivity of Chrominm. A. H, W. Aten {Proc. K. 
Akarl, Wetensch. Amsterdam^ 1918, 20, 812 — 823), — The values 
recorded in the literature for the potential of the chromium elec- 
trode are very divergent, and this is supposed to be connected wuth 
the tendency of the metal to assume the passive condition. Elec- 
trodes were prepared from chromium obtained by Goldschmidt s 
method, by the electrolysis of solutions containing a mixture of 
chromic sulphate and chromic acid, and by the electrolysis of solu- 
tions of chromic chloride. These were brought into contact wuth a 
0'3 molar solution of chromous sulphate and combined with a 
normal calomel electrode. 

The results obtained indicate that the potential of chromium 
in contact with chromous sulphate solution is about —0*75 volt, or 
— 0’47 volt when referred to the hydrogen electrode. This active 
potential value is only attained when hydrogen is present in the 
metal in sufficient quantity. The hydrogen appears to act as a 
catalyst in promoting the establishment of the electrode 
equilibrium. ' H. M. D. 

Potential Measurements on the Copper-Nickel Series 
of Alloys and some observations on Brasses. Fewkll 
T. Gordon and Donald P. Smith (J. Physical Ghem,^ 1918, 22. 
194—216). — A study of the factors, affecting the potential differ-, 

11—2 ' 
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ence b6tw€eii a binary (solid) Mloy and an electrolyte containing 
the corresponding ions (see A., 1916, ii, 214). Witli copper-zinc 
alloys, no treatment employed was sufficient to ensure reproduci- 
bility or constancy in the “steady'^ potential finally attained, but 
copper-nickel alloys are shown to be very regular in electrochemical 
conduct, and the potential values are reproducible and constant 
for many hours. 

Six ingots of copper-nickel alloys, containing 6*8, 10*9, 65*5, 
74*3, 83*4, and 94*7% of Cu were carefully prepared, and a small 
test-piece 2 x 2 x mm. cut from each, the end surface of each 
bar forming a portion of a horizontal plane passing through the 
middle of the ingot, and this was the part exposed afterwards to 
the electrolyte. Each piece was annealed in an atmosphere of 
nitrogen, the first two at 218^ and the others at 600°. The electro- 
lytes employed were all A /1-solutions of copper and nickel 
sulphates combined, and some contained in addition A/ 1-sodium 
sulphate. All potentials were measured at 25° against a normal 
calomel electrode by means of a potentiometer and a galvanometer. 
For some time after immersion the potential changes rapidly, but 
after some hours a steady value is reached, which afterwards remains 
constant within 3 millivolts during the period of observation. It 
is found that carefully annealed specimens give the most constant 
results, and although there are no regular differences between the 
steady potentials of surfaces annealed and treated with emery, yet 
the latter exhibit greater accidental variations. Polished surfaces 
have a greater tendency to give ions to the solution. With alloys 
from a given ingot, and also with ingots of a similar composition, 
it was found that the steady potential is definitely determined by 
the composition of the electrolyte. The potential differences ex- 
hibited are expressible by a relation which is linear both with 
respect to alloy composition and to the logarithm of electrolyte 
composition. 

It is shown that copper sulphate concentration may be employed 
without any sacrifice of accuracy in the representation of the 
empirical results in place of the cupric ion concentration required 
by Nernst^s thermodynamic theory, provided the constants of the 
equation are altered. B. N, 

Tile Lead Blectrode. II. Ferdeeiok H. Getman (/. Amer. 
Okem, Soc.f 1918, 40 , 611 — 619). — Since the publication of the 
previous paper (A., 1916, ii, 287), the question of the possible 
allotropy of lead has arisen. The present work was undertaken to 
furnish an answer to this question. The E,M.F. of cells of the 
type Pb|0*lifE:CI sat. with PbCU |10*lJ/KCl,Hg2Cl2|Hg has been 
measured -at 25°, using lead electrodes from various sources and 
treated in ^different ways. , It is shown that the value of the 
B.M.F. obtained' with different ■specimens of lead cast’ into, ' sticks, 
with electrolytically. deposited lead, and with lead amalgams,; was 
the same in all'casw. The normal electrode potential of lead was 
calculated from the results to be 0*4121 volt referred to ^ 'the 
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iF'Caloiiiel electrode and 0*1293 volt against the IV-liydrogeii eiec- 
trode. Tlie values of tlie EM^F. of cells containiiag electrodes 
wliicli liad been immersed for varying periods of time in Heller’s 
solution (400 grains lead nitrate, 1000 c.c. water, and 100 c.c. nitric 
acid [B 1*16]) were found to be about 8 millivolts Mgber tbaii tbe 
values obtained witli cells containing electrodes whicb bad not 
been subjected to tliis treatment. The temperature coeliicient of 
the cell was found to be 0*00022. The heat of the reaction 
Pb “f HgoClc>=PbCl2-r 2Hg was calculated, and found to be 21,840 
cal., and the heat of formation 84,440 cal. The heat of reaction 
and the maximum work .4 .3340 were calculated by means of the 
bTernst-Lindemaiin equation, and the value of the E.M.F. at 
234° A computed. The values f/'n = 24,035 caL, = 24,041 cal., 
were obtained, and the value of the E.If.F. was in close agreement 
with the experimental value. J. P. S. 

Tlie Quantum Theory of Paramagnetism. Fritz Reiche 
Ph^/sik^ 1917, [iv], 54, 401 — 436). — A mathematical paper 
in which the quantum hypothesis is applied in the development of 
a theory of paramagnetism. The formula derived for the relation 
between the magnetic susceptibility and the temperature is tested 
by reference to the available data for ferrous sulphate and man- 
ganous sulphate, and found to be quite satisfactory. H. M. B. 

Investigations on the Thermal Conductivity of Gases. 
I. and IL Sophus Weber Physik, 1917, [iv], 54^ 

325 — 350, 437 — 462). — The sources of error involved in the deter- 
mination of the thermal conductivity of gases by Schleiermacher^s 
method are subjected to a critical analysis, and a modified form 
of apparatus is described in which the errors due to convection are 
greatly reduced. With this improved form of apparatus, measure- 
ments have been made of the thermal conductivity of a number 
of gases. 

The following values are recorded: hydrogen, 4*165 x neon, 
1*089x10"*'^; helium, 3*438x10-”^; argon, 3*850 x 10"*^; nitrogen, 
5*660x 10"^; oxygen, 5*768x10-"''^; methane. 7*200x10“^; carbon 
dioxide, 3*393 xl0~^; nitrous oxide, 3*530x10“^. The results are 
discussed in reference to certain aspects of the theory of the con- 
ductivity of gases. fi. M. B, 

The Course of' the Values of rr aud, & for Hydrogen at 
Difierent Temperatures and Volumes. B J. van Laar 
(Proc. K. Ahad. WedenBch. ArnBterdam^ 1918, 20, 750 — 767). — 
A theoretical paper in which the author discusses the influence of 
temperature and volume on the constants a and 5 of the van der 
Waals^s equation. It has been suggested by van der Waals that 
a varies with the volume if the temperature is lower than the 
critical temperature, hut the author’s arguments lead to the con- 
clusion that a 'depends only on the temperature, whether this is 
above 'or below the critical temperature. On the other ■ hand, h 
appears to be a 'function of both' .temperature ■ and volume.' . 

H. M. B. 
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Tie Saturated ¥apoiir Pressures of Triatomic Liquids. 
E. Aries {Gom/pf. rencLf 1918, 166, 668—672. Compare this vol., 
ii, 61), — Using the known physical constants for carbon 
dioxide, the author deduces the formula = where 

;2: = [1 + (1 “ t)(0*88 - t)/0*40(t- + 1 )V'’’' for the saturated vapour 
pressures of triatomic liquids. The observed results are in fairly 
close agreement with those calculated by this formula in the cases 
of sulphur dioxide and nitrous oxide, but this is not true for 
hydrogen sulphide and water. W, G-. 

The Adsorption of Sodium Gold Chloride by CiiarcoaL 
The Estimation of Gold in Sea-water. Hellmuth Koch 
(Kolhld ZekscJi^, 1918, 22, 1 — 22). — ^The adsorption of gold from 
very dilute solutions of gold chloride in 3% sodium chloride by 
various forms of carbon has been examined with a view to the 
application of the adsorption process in the estimation of gold 
in sea-water. Measurements of the rate of the adsorption show 
that this takes place fairly rapidly, hut the attainment of a con- 
dition of equilibrium is prevented by the fact that the adsorbed 
gold salt is slowly reduced, and in consequence- of this there is a 
continuous fall in the concentration of the gold in the aqueous 
solution. The concentration time curve consists accordingly of 
two branches of very different slopes, the intersection of which 
affords a sufficiently accurate measure of the adsorption effect. 

The results obtained for solutions of varying concentration are 
satisfactorily represented by means of the ordinary adsorption 
equation. Finely divided wood charcoal was found to he the most 
satisfactory adsorbent, and this material was used in experiments 
on sea-water, three samples of which gave results indicating the 
presence of 2*5 to 4 mg. of gold per cubic metre. These values for 
the quantity of gold in sea-water are in agreement with the results 
obtained by some earlier observers, although much larger values 
have been recorded. The literature of the subject is discussed in 
detail. [Compare /. Soc. Ohein, Ind,, Tune.] H. M. B. 

Influence of Neutral Salts on the Dissociation Constants 
of Indicators. I. M. Ivolthofp (Ghein. Weekblad, 1918, 15, 
394' — 400). — The dissociation constants of phenol, aniline, and 
colorimetric indicators are increased by addition of neutral salts. 
This fact explains the development of the alkaline tint on addition 
of a neutral salt to an acid indicator, and the corresponding 
development of the acid tint of an alkaline indicator. The effect 
is very marked in the case of azolitmin. A. J. W. 

[Diflusioa of ' Gases tbrough. Indiarubber.j Sm Jambs 
Bbwab (Proc. Eoj/. Inst.^ 1918, 21 , 813 — 826).— An appendix to 
a lecture on Problems of Hydrogen and the Rare Gases (compare 
-543), , An account is given of apparatus which has been 
used ' by tho^ author ' in the , investigation of the diffusion of gases 
through' Ahin rubbery membranes at varying pressures and 
:vliem|3eratures. ' . ■ 
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Witli a iiieinbrane about 0*01 mm. thicks tbe rates observed 
for different gases, at atniosplieric pressure and 15"^, in c,c. per 
day per cm.- were: air, 2*0; nitrogen, 1*38; carbon iiionoxide, 1”88; 
beiiiim, 3*5; argon, 2*56; oxygen, 4*0; hydrogen, 11*2; carbon 
dioxide, 28*0. The order in which the gases are arranged accord- 
ing to their diffiisibility does not appear to be directly related to 
any chemical or physical property of the gases concerned. 

The rate of diffusion increases rapidly with rise of temperature, 
and when the logarithm of the rate is plotted against the tempera- 
ture, straight line graphs are obtained. These lines all show a 
distinct break at 0^, which suggests that water is in some way 
involved. In the case of carbon dioxide, a much more pronounced 
break is found at — 37^. 

The composition of the gaseous mixture resulting from the 
diffusion of air through rubber has been examined by ordinary 
chemical analysis and also by the spectroscopic investigation of the 
residue obtained after subjecting the mixture to the action of 
charcoal cooled in liquid air. By this means, it has been found 
that the hydrogen and helium in air diffuse at nearly the same 
rate, whilst the rates of diffusion of helium and neon are as 9 to 1. 

Observations were also made on the diffusion of gases through 
rubber membranes immersed in different liquids, such as water, 
salt solutions, ethyl alcohol, and glycerol. IT. M. D. 

Diffusion in Anisotropic Liquids. The. Sveubero (KoUoid 
Zeifsch., 1918, 22 , 68 — 71). — In view of the necessity of main- 
taining a constant temperature in the diffusion experiments, the 
author has made use of an equimolecular mixture of jj^-azoxy- 
anisole and p-azoxyplienetole. This mixture, which melts at 95'^ 
and becomes isotropic at 150^, is convenient for the observations 
in that the diffusion measurements may be made at 100"^. The 
rate of diffusion of ???,-iiitrophenoI in the anisotropic liquid was 
measured (a) in the absence of an external magnetic field, (b) in 
a longitudinal magnetic field, and (c) in a transverse magnetic 
field. The results obtained show that the rate of diffusion is 
increased by the application of the longitudinal field and 
diminished when the direction of the field is transverse to that in 
which diffusion takes place. H. M. B. 

Kinetic Theory of Osmotic Pressure and of Raoult^s 
Law. IL G. JiGEE {A7171, Physik, 1917, [iv], 54, 463—480. 
Compare A., 1913, ii, 762). — ^A theoretical paper devoted to the 
consideration of the kinetic interpretation of osmotic pressure and 
of RaoulCs vapour 'pressureTaw. H. M. B. 

Manifestation of Osmotic Pressure with Membranes of, 
Chemically Inert Materials.- S. L. '^ Bigelow and ^ C. .S. 
Robinson (/. PliyBical €hem,, 1918 , 22 , 153 — 183).— A method 
and apparatus have been devised for the study of osmotic pheno- 
mena with membranes of, powdered materials, such as silica,' 
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aanorplio-us carbon, graphite, metallic copper, gold, and silver. 
Tlie nieinbraiies were prepared by alternately pressing the purified 
material under a high pressure and clogging the pores by sucking 
a fine mateidal in suspension through the membranes. Thus, in 
the case of pure silica, a pressure of 350 kilos, per cm. was used, 
and the largest pores in two membranes were reduced to 1*4823 
and 0*3488 microns respectively. Amorphous carbon was pre- 
pared by ignition of a pur© sucrose, compressed, and clogged as 
above, but the pore diameters in this, and in flaky graphite 
washed with acid and similarly treated, had to be considerably 
reduced to produce osmosis. Reduced copper and silver powders 
had to be pressed for several days at 350 — 450 kilos, per cm. to 
reduce the diameters, and the results show generally that the 
magnitude of osmotic effects increases with a decrease in the 
diameters of the pores of the membrane. It appears to be fairly 
obvious that the various examples of osmosis ax'e not due to on© 
but to a variety of causes, and according to the various theories 
osmosis may take place (1) through capillary spaces in the mem- 
brane, (2) by solution of the solvent in the membrane, (3) by the 
formation of a labile chemical compound between the membrane 
and the solvent. The present work has demonstrated that osmotic 
pressure can be produced through the agency of capillary forces 
alone, without the aid of solution processes or chemical reactions, 

B. N. 

Theory of Solutions. Solubility Studies in Ternary 
Mixtures of Liquids. John Holmes (T., 1918, 113^ 263 — 275, 
Compare T., 1913, 103, 2147). — ^In the further investigation of 
the theory that the miscibility of liquids is detemiined by the 
possibility of the close-packing of the different kinds of molecules, 
and is therefore dependent on the relative molecular radii, the 
author has examined a number of three-component systems. 

The theory indicates that these liquids should be miscible in all 
proportions if the molecular radii are equal. If the molecules are 
of different sizes, the dimensions of the interspaces will decrease as 
the ratios between the several radii increase until a point is reached 
at which close packing is a maximum. In the case of an equi- 
molecular mixture this occurs when the radii are as 1*682 : 1*466 : 1. 
If the respective ratios are greater than these limiting values which 
correspond with the border line between complete and partial 
miscibility, separate layers are formed. 

So long as the radial ratio of the two smaller molecules is not 
greater than 1*618 and the corresponding ratio for the extreme 
molecules exceeds 1*682, but is less than (1*618)^, the mixture 
should separate into two layers only. If the ratios are greater 
than these values, three separate layers are to be expected. 

In the expectation, that' the higher paraffin hydrocarbons would 
afford liquids for which 'the molecular radii compared with water 
.are greater than (1*818)^',' the author has examined the miscibility 
of ' various binary mixtures of petroleum and water with a third 
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substance. Tliree-layer systems were obtained witli aniline, plieiiol, 
nicotine^ and nitrobenzene, and the bebavionr of tbese mixtures 
is described. 

Three liquid layers were also found in the case of mixtures of 
petroleum, glycerol, and nitrobenzene. H. M. B. 

Condition of Substances in Solution in Absolute 
Sulpburic Acid. ¥III. G. Oddo [with A. Casali 2 <io]. 
(Gazzetta^ 1918, 48, i, 17 — 44). — The author uses the results of 
his previous measurements, some of which have now been repeated 
and confiriiied, to refute the criticisms of Hantzsch (ibid., 1911, 
41, i, 645). T. H. P. 

Flocculation^ Spencer Umpreville Pickering (Proc. Boy. 
SoG., 1918, [A], 94, 315 — 325). — Experiments have been made to 
determine the effect of freezing on the sedimentation of certain 
voluminoiis precipitates, such as basic copper sulphate, cupric 
hydroxide, ferric hydroxide, and aluminium hydroxide, and also 
on clay and kaolin. In ail cases, sedimentation takes place more 
rapidly after freezing, and the volume of the sediment from the 
liquids which have been frozen is considerably smaller than that 
from liquids which have not been subjected to this treatment. The 
shrinkage observed varies from 40 to 90%, and is probably due to 
dehydration. 

The flocculation of suspensions of kaolin on the addition of 
various substances has been examined, with results which show 
that the process is accompanied by a considerable increase in the 
volume of the particles. The increase in the volume of the sedi- 
ment when acids or salts are used as the flocculating agents is 
closely related to the quantity of kaolin remaining in suspension, 
the latter becoming nil when the former reaches a maximum. 
When the added substance produces no flocculation, there is no 
increase in the volume of the sediment. In explanation of these 
relations, it is suggested that the kaolin combines with the 
flocculant. H. M. B. 

Jellies Formed by Dyes. E. Haelee {KoUoid Zeitsch., 
1918, 22, 49 — 57). — It has been observed that hot concentrated 
solutions of substantive dyes produce jellies when the solutions are 
allowed to cool. Experiments made with benzopurpurin 4 B and 
chrysophenin B show that the formation of these jellies is 
dependent on the presence of small quantities of electrolytes in the 
dyes. If a 1% solution of either of the dyes is subjected to 
dialysis, the electrolytes are removed and 'the contents of the 
dialyser separate into two parts, one of which is liquid and the 
other of gelatinous consistency. ■ The latter does not dissolve even 
when heated to lOO'^, and it seems probable that the. colloidal dye 
has been rendered insoluble by the removal of the electrolytes. If 
the dialysed substance ' is ■ dried ■ and' powdered, the product 
is. markedly different from the original dye in its small solubility 

11 * 
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ill water. The purified substance dissolves quite readily, liowever^ 
if sodium cliloride is added to the water. 

The structure of the benzopurpurin 4 B jellies has been ex- 
amined and found to be very similar to that of the soap jellies 
described by Zsigmondy and Bachmami (A., 1912, ii, 1149). 
[See, further, *7. Soc, Chern. Ind., June.] H, M. B. 

Tlie Quaternary System, AgH 0 a-NH 4 *N 03 -Ba(N 03 ) 2 "- 
Water at 30°. (Miss) W. C. db Baat {Glievi. Weehblad, 1918, 15, 
46S — 468).— An application of Schreinemakers’s graphic method 
to aqueous solutions of the nitrates of silver, ammonium, and 
barium at 30°. A. J. W. 

A Metliod of Obtaining General Reaction-Yelocity 
Curves for Complete Homogeneous Gas Reactions at 
Constant Pressure. Geobgb W. Todd {Phil Mag., 1918, [vi], 
35, 436 — 444. Compare this voL, ii, 102). — The method 
previously described for the derivation of curves representing the 
progress of homogeneous reactions at constant volume has been 
extended to the case of binary gas reactions taking place at constant 
pressure. 

For a bimolecular reaction of the type A-{-B — >, in which a 
gram mols. of A react with h gram mols. of v is the total 
volume of reactants and resultants, and x the number of gram 
mols. transformed in time t, the equation for the velocity of the 
reaction when B is in excess may be written in the form 
dXjdt^h (1 — X){p--X), where X = xja, p—hja, and 

is the original value of v. Since the right-hand side of this equa- 
tion does not involve the constant, which, in a particular case, is 
determined by the ratio between tlae numbers of mols. of reactants 
and resultants, it follows that the general curves previously given 
will be applicable to the case of bimolecular reactions at constant 
pressure as well as at constant volume. 

Termolecular reactions of the type 2A + B — >■ with d and B in 
excess are also considered, and general equations devised for 
these. The curves which are plotted from these equations show 
the change of X with t for different values of p—h/a, and two 
sets of diagrams ai^e given corresponding with the case where the 
volume of the resultants is 2/3 and 1/3 respectively of the volume 
of the reactants. This volume change is expressed in the general 
equation for the velocity by means of a quantity a, in terms of 
which, if B is present in excess, v = v^{Za{l + uX)-^(h --a)} I 
3n+(6-“a), and if A is present in excess, -y = t;Q{36(l4-aZ)4- 
2{u-~6)]/3& + 2(a~6). H. M. D. 

Periodic System of tbe Elements. B. T. Wells (I. 
WashifigtoB Acad. Set., 1918, 8 , 232 — 234). — The author, has 
redrawn the spiral periodic table of Stoney and .others as 
revised by Harkins and Hall, and has given ■ it a . period of 8 
instead of '16. The distance from the centre of the spiral to an 
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element represents tlie atomic weight, and the eleiiieiits are 
arranged in angular order of atomic number, each group being 
placed radially with the sub-groups slightly displaced. The metals 
of positive valence are sharply separated from the non-metals of 
negative valence. The proposed arrangement is much simpler 
than the double helix and has all its advantages ; it overcomes the 
artificiality of the 16 -period table and brings the main groups and 
sub-groups together. The new table is particularly adapted to 
illustrating the electron .theory. The possibility of two forms of 
neon is indicated. , A. B. S. 

Characteristic Frequency and Atomic Niimher. H. Stanley 
Allen (Froc. Eo]/. Soc., f917, [A], 94, 100—111. Compare this 
voL, ii, 14, 15, 163). — ^The relation between the atomic number and 
the characteristic frequency of an element is considered with refer- 
ence to the theory of probability, and it is shown that the 
chance of the relation being accidental is very small. 

According to Eydberg, there are two unknown elements between 
hydrogen and lithium, and the atomic number of lithium should 
be taken as 5 instead of 3, which is the value assigned by Moseley. 
The relation iYv = OT.v^ fits the results of observation more closely, 
however, when Moseley's numbers are used for W. With regard 
to the physical significance of the relation, it is supposed that the 
energy of the nucleus is an integral multiple of a certain quantity 
of energy characteristic of that condition of the atomic system which 
corresponds with the limiting frequency. 

The similar relation connecting the atomic number and the 
electronic frequency is supposed to indicate that in the limiting 
conditions which are associated with the maximum of the photo- 
electric effect, the ionisation potential, and the thermionic potential 
we are dealing with a minimum value of the energy of the atomic 
system. H. M. B. 

Molecidar Frequency and Molecular Number- II. The 
Frequency of the Longer Residual Hays. H. Stanley 
Allen (Phil. Mag., 1918, [vi], 35 , 404 — 409. Compare this voL, 
ii, 14, 163). — ^According to the results previously communicated, 
it would seem that the product of atomic number and atomic fre- 
quency in the case of an element, or of molecular number and 
molecular frequency in the case of a compound, is an integral 
multiple of a fundamental frequency which is approximately equal 
to 21 x 10^2 sec.-^ In order to obtain the frequency of vibration 
of the atoms in compounds, recourse may be had to the residual 
rays which are obtained by repeated reflections from the .surfaces 
of solids, and have been investigated by Rubens (compare A., 1910, 
ii, 172 1913, ii, 648; 1914, ii, 236). By reference to the avail- 
able data for the 'wave-lengths of the residual rays^ for^ various 
inorganic compounds, further evidence is obtained in support 'of 
the 'above relation between the molecular number :and' tbs' mole- 
cular frequency. 


m—2 
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The results o^btaiiied in tliis and tlie preceding papers suggest 
that the forces binding the atoms in the molecule are similar in 
character to those which hind the molecules of a solid. To account 
for the integral relations, it must he assumed that there is some- 
thing of a discrete character in the nature of these forces, and the 
suggestion is made that the linkings between the atoms are con- 
stituted by Farada}^ tubes of force, which would then be regarded 
as physical entities. H. M. D. 

Device for Preventing Back-flow in Water Pumps. 
Mesteezat (Ann. GMm. anal,, 1918, 23, 84 — 85). — ^An ordinary 
bicycle valve suitably fitted in the pipe connecting the pump with 
the vessel fi'om which the air is to be* exhausted prevents water 
passing into the latter. W. P. S. 

Modification of the SoxMet Extractor. J. W, Weir 
(/. Lah. mid Glin, Med., St. Louis, 1917, 3, 204; from Physiol. 
Ahstr., 1918, 3, 4). — modification for use in the extraction of 
liquids is described and figured in the original. W. G-. 

New and Simple Ultra-filters. Wolegang Ostwald (Kolloid 
Zeitsch,, 1918, 22, 72 — 76). — ^Ultra-filters of simple construction 
for the filtration of colloidal solutions are described. It has been 
found that an efficient apparatus may be obtained by the us© of 
either an ordinary or a Biichner funnel and filter paper which has 
been treated in situ with a 2% collodion solution. The best results 
were obtained, however, by the us© of a Schleicher and Schiill 
Filtrierhut M 577 treated in the same way with the colloidal solu- 
tion. The results obtained by subjecting a number of colloidal 
solutions of different kinds to ultra-filtration in this apparatus are 
described. • H. M. D. 


Inorganic Chemistry. 


Recovery of |Iodm© from fDiltite Residues. Herbert 

F, Stephenson (Analyst, 1918, 43 , 165 — 166).— The iodine is 
precipitated as mercuric iodide by treating the neutral or slightly 
acid liquid with mercuric chloride ; when a suitable quantity of the 
iodide has been collected, it is treated at about 45^^ with a mixture 
of nitric and hydrochloric acids (1:5), then cooled, and the 
liberated iodine collected. Four parts of the moist iodine are now 
added in small quantities to a misture of 1 part of iron filings and 
10 parts of water; , the mixture is boiled' subsequently, treated 
with a slight excess of potassium hydroxide, the precipitated ferric 
hydroxide, is separated, and the potassium iodide recovered by 
evaporating' the solution,, [See, .further, J. Soe. Gliem. Ind., June.] 

W. P, a 
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A TMrd Kind of Snlplinr Moleeiaie. ¥« A. H. W. Aten 
(Proc. K. Akad. W etensch. Amsterdam, 1918^ 20^ 824 — 830. 
Compare A., 1915, ii, 254). — Equilibrium between tbe two forms 
of sulpbur, and 8^, is attained less rapidly in toluene tban in 
siilpbur cMoride. At 140*^, six hours are required in the case of 
toluene, whereas equilibrium is reached in a few minutes in sulphur 
chloride solution. 

Solutions of sulphur in toluene, in which equilibrium between 

and S^ had been established by heating at 140®, 150®, and 
160®, were cooled to 0® and stirred for an hour in contact with 
rhombic sulphur; the sulphur content of the resulting soliition 
was then determined, and from the results the proportions of 
and ill the solutions examined are derived. The proportion of 

increases with the temperature and also slightly with the con- 
centration. Under similar conditions, the jiroportion of S^ is con- 
siderably smaller in toluene than in sulphur chloride, but is 
approximately the same when toluene and carbon disulphide are 
used as solvents. H. M. D, 

Selenic Acid and Iron. Rednction of Selenie Acid hj 
Nascent Hydrogen and Hydrogen Snlphide. Preparation 
of Perrons Selenate and Double Selenates of the Iron Group. 
A. E. H. Tutton (Froc. Boy, Soc., 1918 , [A], 94, 352—361).— In 
an attempt to prepare ferrous selenate by the action of metallic 
iron on a solution of selenic acid, it was found that the iron becomes 
covered with a film of selenium which greatly retards the reaction 
and renders this method practically useless. No hydrogen is 
evolved, and the formation of the selenium would appear to be 
due to the reducing action of nascent hydrogen on the selenic acid, 
6H + H2Se04=Se-h4H20. The net result of such slow action as 
occurs may therefore be represented by the equation 3Fe-|- 
4E[2Se04 = SEeSeO^ Se -f 4H2O. When the iron is replaced by 
zinc, hydrogen is given off, and very little reduction of selenic acid 
occurs. In the case of magnesium, hydi'ogen is also evolved, but 
reduction takes place to a considerable extent. 

The reaction between ferrous carbonate (in the form of 
chaiyfoite) and selenic acid also occurs very slowly, and for this 
reason ' cannot be used for the preparation of ferrous selenate. 
Solutions of this substance were readily obtained, however, by the 
action of ferrous sulphide on a concentrated solution of selenic 
acid. The hydrogen sulphide liberated in the primary reaction 
reduces the' selenic acid to some extent in accordance with the 
equation BHgS-f H2Se04 = Se-f3S44H20, but this does 'not inter- 
fere with the application of the method. If the filtered solution 
is allowed to ' crystallise, monocHnic crystals of E’eSe04,7H20 
isomorphous with PeS04,7H.20 are obtained. The crystals of the 
selenate are much less stable than those of ferrous sulphate, and 
become opaque with such rapidity that it has not been .possible 
to make any accurate goniometric observations with them. 

The. double selenates ' of the type M2Se04,FeSe04,6H20 are 
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readily obtained in the case of rubidium, csesium, and ainmoiiiiini. 
Th© corresponding potassium double selenate crystallises , out if the 
temperature is not much higher than 0°. At th© ordinary 
temperature, very small, monoclinic crystals of the dihydrated salt 
separate out. H. M. B. 

Telluric Acid and its Alkali Salts in their Behaviour 
as Semi-colloids. Abthue Eosenheim and Gekhart Jander 
(KoUoid Zeitsch., 1918, 22, 23 — 44). — The investigation of telluric 
acid and its alkali salts has shown that these readily undergo poly- 
inerisation, with the formation of substances of semi-colloidal or 
colloidal character, according to the degree of polymerisation. 

Measurements of the hydrogen ion concentration of liT-telluric 
acid solution gave [H'] = 4xl0“^ gram ion per litre. On the 
assumption that the acid ionises in accordance with the equation 
HqT 60(‘ = H* -f HgTeOg^ this gives Ji =1*6 x 10*“^ for the ionisation 
constant. According to this result, telluric acid is a very weak 
acid, approximating very closely to boric acid and hydrocyanic 
acid. This is in agreement with the v^y small value of the mole- 
cular conductivity, which increases from 0*1902 for t’ = 4 to 0’6913 
for - 2 ; = 1024 litres per gram molecule. 

Freezing-point and boiling-point measurements for telluric acid 
solutions 'were also made, and these observations are in general 
agreement with the evidence afforded by the electrical measure- 
ments. Irregularities in the boiling points were found which are 
attributed to the formation of modifications of telluric acid of 
colloidal character. That the constitution of the aqueous solutions 
changes with rise of temperature is shown by the abnormally large 
value of the temperature coefficient of th© molecular conductivity. 
The facts suggest that the more complex modification formed as 
the temperature rises is more strongly ionised than the modifica- 
tion which is represented by the crystalline acid. The so-called 
fljJ^otelluric acid described by Mylius (A., 1901, ii, 550) represents 
such a polymerised modification of greater conductivity. When 
aqueous solutions of al^otelluric acid are kept at 25 the conduc- 
tivity falls, and ultimately reaches the value which is character- 
istic of the crystallised acid. The dep olymeription is also shown 
in other properties of the solution, but the milky appearance 
indicates that small quantities of a colloidal, insoluble modification 
are present. In view of this behaviour, it would seem that alio- 
telluric acid is not a homogeneous modification, hut consists of a 
mixture of polymerised forms differing considerably in complexity. 

The investigation of the sodium, lithium, and potassium salts 
has shown that these behave in many ways like th© free acid. 
These salts have no definite solubility in water; the quantity of 
water which th© crystals contain varies according to the concen- 
tration of the solutions from which they are deposited, and th© 
crystals undergo dehydration without any appreciable change in 
appearance.. ,In these and other respects, the salts resemble 
colloids. ' ' They not only absorb water, but experiments, made with 
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litMiim teliurate show that the basic salts which have been 
described are in all probability adsorption compounds, formed by 
the adsorption of lithium hydroxide from the solution. In a 
similar way, experiments made with potassium teliurate indicate 
that the so-called acid salts are adsorption compounds containing 
variable proportions of adsorbed telluric acid. In view of these 
observations, the statements made with respect to the alkali 
tellurates in the older literature must be accepted with reserve. 

In the course of this investigation, solutions containing telluric 
acid and potassium nitrate was found to deposit large crystals of the 
composition 2 KN 03 ,HeTe 0 g, 2 H 20 . This substance can be re- 
crystallised from dilute solutions of potassium nitrate without 
decomposition. With silver nitrate, the acid forms the compound 
AglSr03,HGTe0c. 

Reference is made to the fact that' telluric acid readily crystal- 
lises -with other salts, for example, with phosphates, arsenates, 
iodates, and oxalates. The formation of these additive compounds 
is supposed to be connected with the weak acid nature of telluric 
acid, H. M. B. 

Recent Studies on Active Nitrogen. (Hon.) Robert John 
Strutt (T., 1918, 113, 200 — 209). — A lecture delivered before the 
Chemical Society on .February 21st, 1918. H. M. B. 

Nitride Formation. E. B. Maxted (/. Soc, Ohem, lud., 
1918, 87, 105 — 109). — The available data for the influence of 
temperature on the specific heats of nitrogen, hydrogen, and 
ammonia lead to the conclusion that the equilibrium N 2 -!- SHo ~ 
2NH^ will be displaced with rise of temperature in favour of the 
elementary gases, but that the proportion of ammonia will reach a 
minimum at a certain temperature and at higher temperatures will 
increase as the temperature rises. With the object of testing this 
result, which depends on an extrapolation of the formula connect- 
ing the specific heats of the gases with the temperature, the author 
has investigated the formation of ammonia at high temperatures 
by rapidly cooling the hot gaseous mixtures. 

In one of the methods employed, the mixture of nitrogen and 
hydrogen was injected into an oxy-hydrogen flame biiniiiig under 
water, the ammonia contained in the water at the end of the 
experiment being estimated colorimetrically or by direct titration. 
The proportion of the injected mixture of nitrogen and hydrogen 
was varied in different experiments, resulting in changes in the 
flame temperature which could be approximately estimated. From 
the quantities of ammonia actually found in the several experi- 
ments, the author calculates the amount' which would have been 
formed if the gas mixture consisted entirely of nitrogen, hydrogen, 
and ammonia at atmospheric pressure. In this way, it has, been 
found ,that the proportion of ammonia inci^eases from O'* 0027 vol. % 
at 1280'=* (ahs.) to 1*23 vol. % at 2580*" (abs.). 

, Tn .other experiments, , the flame 'was cooled by contact with 'a, 
water-cooled quarts tube, .Under these conditions, the cdoling ,is 
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less rapid^ and althongii these experiments show also that the 
equilibrium proportion of ammonia increases rapidly with the 
temperature, the quantities obtained were less than those in which 
the hot gaseous mixture was directly cooled by water. 

The possibility of obtaining iron nitride by direct combination 
of nitrogen with the finely divided metal has also been examined. 
Although iron nitride begins to give ofi nitrogen at about 500*^ and 
decomposes rapidly at 600°;, experiments in which finely divided 
iron was subjected to the action of nitrogen at 100 atmospheres 
between 500° and 700° showed no evidence of the formation of 
nitride. In view of this negative result, attempts were then made 
to determine the dissociation pressure of iron nitride'. The nitride 
was slowly raised in temperature to 600°, and then allowed to cool 
slowly, the pressure being read o€ at various temperatures. Experi- 
ments were made for various initial nitrogen pressures, and 
although in all cases decomposition of the nitride took place at 
600°, there was no evidence of recombination during the cooling 
process. In other words, equilibrium conditions are not realisable. 
The results obtained, however, suffice to show that iron nitride 
cannot be synthesised under the conditions obtaining in these 
experiments. H. M. D. 

The Production of Nitric Acid from Nitrogen Oxides. 
Guy B. Tavlor, Julian H. Capps, and A. S. Coolidoe (/. Ind. 
Enff. Ghem.., 1918, 10, 270 — 275). — ^If a mixture of nitric oxide 
with excess of air from an oxidising plant is cooled and allowed 
sufficient time to oxidise to nitrogen peroxide, it will react mth 
sulphuric acid in accordance with the equation 2N02-fH2S04 = 
HNOs-f HNOSO.I, and on electrolysis of the nitrososulphuric 
acid, the following reaction may take place: HNOSOi-i- 2iIoO = 
lilSrOg-i- H2SO4-1-H0-1- 2 farads. In practice, however, the process 
is only efficient at first, since nitric acid or nitrososulphuric acid 
diffuses through the diaphragm and is reduced to nitric oxide with 
some fx-ee nitrogen. The chemical reactions involved in the con- 
version of nitric oxide to nitric acid in the arc and ammonia 
oxidation processes are : 

(1) 2NO + 0. 2NO.. 

(2) 2N02 + I-L0':;::^ HNOg-fHNO.. 

( 3 ) 3HNO2 HNO3 -f 2NO + HgO. 

Of these reactions, the first is the controlling oii€\ and for this 
reason as much space as practicable should be allowed for the 
reaction in the plant. This reaction begins to proceed from left 
to right as soon as the gases have cooled below 600°, but is not 
complete even in the presence of a ' large excess of oxygen ' until the 
temperature reaches 200°, Since the reaction has a negative 
temperature^ coefficient, it is necessary to cool the gases as much as 
possible before entering the absorption system. [Bee also /. 80 c, 
.Ghem, June.] ' Q. A. M, 
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Amount of Piiospliorie Acid in the Sea-water ofi Plymomtii 
Soimii* Donald J. Matthews (Beprlnt : /. Marine Biol Assoc, 
United Kingdom, 1917, 11, 251 — 257. Compare A., 1916, ii, 635). 
— The amount, of phosphoric acid in sea-water off Plymouth reached 
a inaxinaum (0*06 mg. of P 2 O 5 per litre) in December, 1915; it 
tlien decreased irregularly to a minimum (less than O'Ol mg. per 
litre) ill April — May, 1916, and again attained the same inaxiinuiii 
as before in January, 1917. This seasonal variation is probably 
due tO' the removal of phosphates from solution bv alra, diatom?, 
etc. W. P. S. 

The Fundamental Polyhedron of the Diamond Lattice. 
Elliot Q. Adams (/. WashBigton Acad. Sci., 1918, 8, 240). — The 
author has found that the convex polyhedron with a symmetry 
corresponding with the poinhsystem of the diamond space-lattice is 
the dodecatetrahedron 1(111), ( 110 ). The arrangement of this in 
space constitutes a kind of twinning, which explains the fact that 
diamond is crystallographically holoheclral, but the unit polyhedra 
are hemihedral. A. B. S. 

Oxidisable Constitnonts of Goal, I. J. I. Geaham and J. 
Hill {Tram. N.-Eng. Inst. Mm. Eng., 1918, 68, 37 — 54). — Coal 
from the Barnsley soft seam was extracted with pyridine at 40'® 
and 60 mm. pressure in an atmosphere of nitrogen. This was 
intended to prevent or minimise the absorption of oxygen and 
pyridine by the coal, which probably occurred in previous experi- 
ments on the extraction of coal with solvents. Ten to fifteen % 
of extract was obtained. The capacity for absorbing oxygen was 
determined for the extract, the residue, and the original coal by 
WinmilFs method at 30® and 90®, both in air and an atmosphere 
of 90% oxygen. The absorption by the extract was negligibly 
small, whilst the avidity of the I’esidue for oxygen was almost equal 
to that of the original coal. The humic and not the resinic con- 
stituent of this coal is the one responsible for tendency to 
spontaneous combustion. The extract, unlike those described by 
Wheeler (T., 1913, 103, 1713), was inert towards a photographic 
plate, whilst the residue showed a great activity, not, however, due 
to the oxidation. [See, further, J. Soc. Cliem. ImL. 262a.] 

H, J. H. 

Carbonation. II. Carbonation of Distilled Water. 
II. E. Patten and G. H. Mains {J. Ind. Eng. Ohem., 1918, 10, 
279 — 288). — ^Th© rate of evolution of carbon dioxide from distilled 
water impregnated with carbon dioxide under pressure at 0 ® was 
measured by opening the bottle momentarily and noting the time 
required until the initial pressure was again shown on the pressure 
gauge. ' In this way, a series of simultaneous measurements of' 
pressures and times was obtained, and from these data pressure 
recovery curves were , constructed, an which the time in minutes 
represented the ahscissse, and the pressure' in Ib. ,per square inch 



ii. im 


AIJSTllACTS cm CHEMICAL EAPEES* 


ill excess of sitinosplieric })ressure formed the orcliiiaies. Witli tlio 
«:ixce|:)tic)!i id tlia llrsfc cnrvo corresponding with tli© first opening, 
in wliicli an excessive quantity of gas was witlidrawii, the curves 
showed a striking regularity, and were, in general, of‘ a logaritlimicj 
type. Tlie anticipated sudden rise of curve and sharp decrease of 
pressure were not observed. The results indicated that at a high 
pressure of carbon dioxide there is a close agreement with Henry’s 
Jaw. [See also J. Soc, Ohem, Ind,, dxuie.] C. A. M. 

Theoretical and Experimental Investigations on Metallic 
Alloys* N. Paeravano (dm. Ohim, Ajrplicata, 1918, 9y 1— -86), 
—The author brings together the results of investigations on 
binary, ternary, and quaternary alloys made by himself and his 
collaborators and by Be Cesaris, and already published in a series 
of thirty-seven papers during the years 1910— -1917. 

T. H. P. 

The Stability of Dakin's Sodium Hypochlorite Solution* 
Peitz Wischo and Franz Fbeiberger (3iiinch, med, Woch., 
1917, 64, 1528—1529; from Ghem. Zentr,, 1918, i, 228).— Concen- 
trated Bakin solutions deteriorate to the extent of ahoiit 40% of 
the sodium hypochlorite in a month ; they are comparatively stable 
when the amount of hypochlorite is reduced to 12*5%, but dilute 
solutions wall keep better still, the decomposition being only about 
10% in two months. J. C. W. 

The Double Sulphate of Sodium and Ammonium. 
G. Matignon and F. Meyer {Oompt, rend,, 1918, 166, 686 — 688). 

“ -The heat of solution of the double sulphate, 
Na2804,(NH4)2SO.j,4HoO, 

at about 15° is “"■"13“06 CaL, from which the following heats of 
formation of the double salt may be deduced : 

(NH4).S04 sol. + Na.>S04 sol + 4H.0 liq. == 

Na,>S04“(NH4)oS()4,4II»() sol + 11’04 Cal. 
(NH4 )oS 04 sol +Na.S04 sol + 4HaO Hq.:== 

Na..S04,(NH4%S0|,4HuC) sol-(d)\54 
(NH4>,S04 sol + NajjSO4,10H.6 sol=^ 

, N’a2S04,(NH4).S04,4HoO sol.p6H.O liq.--7«6 Cal 

The double salt is stable in thO' presence of its saturated solution 
between the temperature limits of 20° and 42°, and thus the 
salt may be prepared by evaporating a solution containing eqiii- 
molecular proportions of the two generating salts between these 
temperatures. W. Q,' 

Crystals of Barium Disilicata in Optical Glass*. N. L, 
Bowen (/. Washington Acad, Sci., 1918, 8, 265— 268).— Colourless, 
six-sided crystal plates with opaque white rims, which form in optical 
glass, rich in. barium have b'Cen.' identified with' crystals of BaSigOn 
prepared .synthetically*, The white outlines are due to minute 
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(M-yritals wliicli lie akuig tlie edges of the larger ones. A small 
jiiiioiint of alkali disilicate- appears to be contained in solid solu- 
tion in the crystals in the glass. The plates are orthorhombic 
(crystals with terminal angles 100°, lateral angles 130°, good 
cleavage parallel to elongation, negative elongation and optical 
character with 2F~70°, refractive indices, 7 = 1*617, a = 1*598 in 
synthetic crystals, slightly lower in crystals in glass, isoiiiorphous 
with KoSiA* ■ * ' A. B. 8/ 

The Ternary System, MgC-AlsOs-SiOg. G. A. Ranki?? 
and H. E. Merwin {Amer. J . Scl,, 1918, [iv], 45, 301- — 325). — 
The ternary system, inagnesia-alumina-silica, has been investigated 
thermally to determine the melting temperatures of the various 
jjhases and microscopically to identify the various crystalline sub- 
stances produced. The various boundary curves of the phases have 
been determined and the quintuple points fixed. It is shown that 
the following crystalline substances are stable in contact with 
the liquid phase: periclase (MgO), corundum (ALOg), tridymite 
(SiO.2), forsterite (2Mg0,Si02), clinoeiistatite (Mg6,SiOo,), spinel 
(MgOjAUOjj), silliinanite (ALOgjSiOo), and a ternary silicate, 
2MgO, 2 AI2O3, 5810.2, which may be regarded as an end member in 
the cordierite series. The last compound is unstable at its melt- 
ing point, and is considerably affected by solid solution. It has 
been observed in two forms ; the //.-form (unstable) crystallises from 
glass at temperatures belov7 950°, and is transformed at a some- 
what higher temperature into the stable (a) form. The proper- 
ties of both forms, but more especially thoBC of the a-form, are 
very like those of the mineral cordierite. Seven quintuple points 
have been established, two of which are eutectics. The first lies 
at 1345° ±5°, and is for MgO,Si02, SiO^ and the ternary compound; 
the second lies at 1425° ±5°, and is for Si02--Al203,Si02, and the 
ternary compound. The third point lies at 1460° ±5°, and is for 
Al^O.jjSiO^-'MgOjAIoOji and the ternary compound; "the fourth 
point lies at 1370°±5°, and is for spinel — SiMgOjSiOg and the 
ternary compound. Point five lies at 1360° ±5°, and is for 
2Mg0,Si02-Mg0,Si02 and the ternary compound. The sixth 
quintuple point is the eutectic point for 2Mg0,Si02~Mg0 and 
spinel. It has a melting point 1700° ±25°. The last point lies 
at 1575°'±5°, and is for spinel, , and Al202,Si02. The whole 

of the experiments were carried out either in a platinum resistance 
furnace for temperatures below 1600° or in an iridium furnace 
for higher' temperatures. Diagrams and solid models of the system 
are given to illustrate the equilibria. J. P. S. 

Influence of, Cadmium on the Properties of Alloys .of 
Copper and Zinc. Lto Duillet (CompA rend,, 1918, 166, 
„ 735— 737).— A .study of the effect of introducing from 0 — ^4%' of 
: cadmium into- brasses containing 60% or' 70% copper,., -on ,:the 
, mechanical properties of the alloy. Values are tabulated for,'; the 
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t.'racfcaoii,, yliock, and hardness coiiHtanty of the alloys, aiid notes 
on their inicro-siructnre are given. [Bee, liirfelicr, /. (Jhfm, 
Iful, June.] " ' W. (1. 

Colloidal Arsenates, Q. Klmmp and J. von (IvoriAY {Rolioid 
ZedLsehn, 1918, 22, ConipaiT- A., 1915, ii, 256),— If 

.solutions of pota-ssiuBi dihydrogen arsenate and 7i;nc sulphate oi,' 
appropriate eonceiitration are brought together, there is iio^ j)re- 
cipitatioii, but a jelly containing yJnc liydrogen arsenate is formed. 
The same result is obtained if the zinc sulphate solution is mixed 
with solutions of disodium hydrogen arsenate or trisodinm 
arsenate -which have been previously neutralised by the addition 
oi* hydrochloric or acetic acid. When the Jellies aro kept for two 
or three months, crystals begin to separate. The crystals which 
separate from the jellies prepared from trisodium arsenate 
neutralised by acetic acid have the composition 
^mi(As04)o,2ZnriAs04,4I-ip, 

whilst those separating from the jellies prepared from potassium 
dihydrogeB, arsenate or from trisodinm arsenate neutralised by 
hydrochloric acid consist of zinc hydrogeii arsenate, 
2nHAs04,HoO. IT. M. D. 

Sub-bromide and Siib-oMoride of Lead- IIekhy Geokok 
Denham: (T., 1918, 113, 249 — 256). — ^The method previously 
described for the preparation of lead sub-iodide (T., 1917, 111, 29) 
has been extended to the corresponding bromine and chlori:iie 
compounds, the sub-bromide being obtained by the action of ei;hyl 
bromide vapour on lead sub-oxide at 2GP, and the sub-cliloridc 
by the action of ethyl chloride on the sub-oxide at 311°. The two 
sub-compounds are grey in colour, fairly stable i;n the air, but are 
readily oxidised by bromine water or by permanganate solui‘ion. 
They are readily ' decomposed by acids with fcn'ination of the 
normal salts and the metal. 

The sub-salts aro sparingly soluble in water. On the assu:mp- 
tion that the salts are cosnpletely ionised and that the j,oris have 
the sa:rne mobility as those of the normal salts, thcj. electrical con- 
ductivities of the saturated solutions give 2*2 milli-eqriivalents |)e}‘ 
litre for the solubility of the aiilvchloride and 0*4' Tnirii-e(|iuvalent 
for that of the sub-bromide. TL M". I). 

' Th© Rar© Earths- V- Holmitim and Dysprosiiim* H.C. 
Krembbs and C. W. Balks (/, Awer, , O ' hemi , Boc., 1918, 40, 
593-— 598. Compare A., 1917, ii, 259, and following abstract).— 
The concentration of dysprosium and holmium in a mixture 
of the yttrium earths, and ■ the separation of holmium from 
yttrium have been studied. It is found that the fractionation 
of the 'bromates of the yttrium earths effects ' a rapid 
and efficient concentration of dysprosium and holmium. Starting 
with 12 'kilos, of rare earth oxalates from gadoHnite, which were 
converted into bromates, three ’parallel series of fif ty ’ recrystallisa- 
tions ,were carried, -out. The series showed a concentration of 
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sainaiiuio, lieodyiniunu and praseodyniiuin toward fclie insoluble 
eiidj dysprosium and liolmiuxn in the central portion, and yttrium, 
thulium, and erbium towmrd the soluble end. At this point, the 
material rich in dysprosium and holmium was removed from the 
three series, combined, and made into three new series, A, By and 
Series A consisted of the more soluble fractions, and contained 
dysprosium, holmium, erbium, and yttrium. Series B contained 
the fractions richest in holmium and dysprosium, with small 
amounts of neodymium, praseodymium, erbium, and yttrium.. 
Series G was composed of the less soluble broinates, and contained 
holmium, dysprosium, terbium, neodymium, praseodymium, and 
traces of erbium and yttrium. Tlie three series w^ere fractionated 
in parallel. The concentration of the earths in the different series 
was controlled mainly by the colour of the solutions. As the 
holmium and dysprosium became concentrated toward the less 
soluble end of series A, these fractions were added to series By 
placing them where the fractions showed a similar colour. From 
series (7, the more soluble dysprosium and holmium were removed 
and added to series B in the same way. In the same manner, 
yttrium send erbium which collected in the soluble end of series B 
were added to series A, and the neodymium and praseodymium 
from the less soluble end of B were placed in G, The three series 
were recrystallised thirty times, which caused most of the 

dysprosium and holmium to collect in series B; was eventually 
given a further sixty recrystallisations, which caused the holmium 
and dysprosium to concentrate very rapidly. A difficulty 
was experienced due to the repeated separation of cerium 

l)asic bromate as a brown sludge. It is therefore recommended 
that the cerium be removed by the sodium sulphate method before 
the fractionation commences. The separation of holmium from 
yttrium was also studied (i) by fractional precipitation with lactic 
acid, (ii) by fractional precipitation with ammonium carbonate, 
and (iii) by fusion of the nitrates. The first two methods were 

entirely unsuccessful. The fusion of a mixture of, samarium, 

yttrium, and holmium tiitrates gave a rapid concentration of 
the holmium. A mixture- which had an equivalent of 98*6 at 
the start gave- after thirty-one fusions four end fractions with 
equivalents 154'2— 155*3. Attempts to separate liolmiiim and 
yttrium by this method failed, aud it was onlv after the addition 
of sam.ariuni that the separation became possible. J. F. S. 

The Rare “Earths. VI. Purification and Atomic Weight 
of Dysprosium. H. C. Kbemees, B. S. Hopkins, and E. W. 
Ench^e (J. Ame?\ Ghern-, Soc.y 1918 , 40 , 598 — 611. Compare 
A., 1917, ii, 259, and preceding abstract).-— -A short ' history of 
the knowledge of the element dysprosium is given in the paper. 
A quantity of dysprosium material of a high state of purity 
was further fractionated as ethyl sulphates and as broinates. 
It is shown that the ’ ethyl sulphates are more efficient 
for the separation of dysprosium, from neodymium, ,praseo- 
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(iyiiiiiiiii, and terbium, and tliai^ ue.itlier ol tho iiietliodH k 
efficient for tlie separation of liolmium from ciysprosiuiiK Th.o 
a;ioiriio weig’lit of dysprosium has been determined from tlio ratios 
(i) dysprosiuni sulphate to' dysprosium oxide, (ii) 'dysprosiuiii oxide 
i;o dys|>rosium chloride, and (Hi) dysprosium chloride to^silver. It 
is shown that the oetaliy<lrate of dysprosium sulphate is not coin 
slant in compositioir wlieii dried over sulphuric acid, consequently 
i;ho ratio I3yo(S04)a,8H20 :Dy/);'i does not give trustworthy values 
for the atomic weight. The value Dy — 163'83 was ohtained as 
the mean of nine experiments from the ratio ByCl^ : DyoO.5, but 
since, on further investigation, it was shown that the oxide pre- 
pared for these experiments from the oxalate was not constant in 
composition, this value is rejected. By no method tried could an 
oxide he ohtained which yielded concordant results from this ratio. 
Eight experiments were made tO' determine the ratio DyCl.}:3Ag\ 
and the value 162*52 ohtained. This is put forward as the most 
likely value, and is considerably lower than the result ohtained 
(164*228) previously {loe, cit.), J. B. S. 

Determmatioti of tlie Velocities of Coolm^ necessary 
to realise tli© Tempering* of Carbon Steels. Ih Chevenaeu 
{Oompt. few/., 1918, 166, 682 — 685). — A continuation of previous 
■work (compare A., 19.17, ii, 414). IJsing the method previously 
described (Joe. cit.), and working with steels containing from 
0*2 — 0*8% carbon, the author has determined, for different tempera- 
tures of heating, in the diagram plotting carbon content against 
velocity of cooling, the curves which mark the limit of appearanct) 
of martensite. .The resiilta indicate that, from the point of view 
of the effectiveness of tempering, an insufficient velocity of cooliug 
can, to^ a certain extent, he compenBated by an elevation of the 
temperature of heating. This compensation is less adequate as 
th© carbon content of the steel diminishes. [See, further, J. S^oe. 
(Ihentu Ind., iTune.] W. (1. 

Th© . Rediiction of Osmium Tetroxide by Hydrogen 
Chloride. Jahoslav MirmAtJKE (J. p\ Ghem.^ 1917, 96, 

187- — 189) .—During experiments the results of wliich indicated 
that the chlorides of most metals are without appreciable infliienco 
on th© ' rat© ol oxidation of aqueous hydrogen chloride by free 
oxygen ' or' air, it has been found that, contrary to the general 
belief (compare .Dammer, Handbiich,’' III, p. 919), osmium 
tetroxide is reduced by concentrated hydrochloric acid with pro- 
duction of ' chlorine, the chemical change'being representable by 
the equation ' 2OSO4 + 12HC1 == 20s0 + 6Ch -f 6KO. D. F. T. 
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Mineralogical Chemistry. 


The Auriferous Minerals of the Cote dTvoire. F. Eoux 
■(flo'rnpt. rend,, 1918, 166, 645 — 646). — A saiixple of tlie metallic 
portion of a quart/., without visible gold, from Kokuinbo gave on 
analysis: Au==8'63%, Bi = 48*36?/^», Cu = l'82%, Te = 37-52%, Ag™ 
trace, S = 3*65%. Two metallic samples from the mineral at 
Poressou were each found to contain tellurium and bismuth. 

W. G-. 


Analytical Chemistry. 


Accurate Method for taking Aliquots in ¥olumetric 
Analysis. Herbert E. Eastlack ( J. Amer, Chevp. Soc,^ 1918, 40, 
620 — 622). — The author describes a method of taking aliquot parts 
of solutions for analysis, based on that of Miller (this voL, ii, 80), 
which is claimed to be simpler, more rapid, and more accurate 
than Miller’s method. The newer method differs from the earlier 
one mainly in titrating the residue after the titrations have been 
made, instead of evaporating to dryness and weighing it. 

J. E. S. 

Detection and Estimation of Bromine by Magenta- 
Sulphuric Acid Reagent. G. DENiaks and L. Cheli.e (Ann. 
Chim, ajuiL, 1918, 23, 81— 83).~The influence of nitrous acid on 
the detection of bromine by the magenta-sulphuric acid method 
described previously (A., 1913, ii, 72) may be prevented by carry- 
ing out the test at a temperature not exceeding 16^. Five c.c. of 
the bromide solution (containing not more than 1 gram of bromine 
per litre) are treated with 4 drops of concentrated hydrochloric 
acid, 4 drops of 10% potassium chromate solution, and 1 c.c. of 
concentrated sulphuric acid; the mixture is cooled at once to 15^, 
and 1 c.c. of the magenta reagent and 1 c.c. of chloroform are 
added; the chloroform is coloured red when the mixture is shaken, 
the intensity of the coloration depending on the quantity .of 
bromine present. ' W. P. S. 

New "GSaeral 'Method ' for Detei'miumg Iodine in 
Inorganic and Organic Compounds. Taeogi {Gmzeita, 
1918, 48, i, 1—16).— This method is based on the reaction 6FeS04-{- 
3H28O4 + 2ICk^=r3F62(S04:)^.tl2 + 6HCl , The iodine formed is 
'extracted l)y means of chloroform and Titrated with thiosulphate, 
whilst the chlorine is determined by titrating with permanganate 
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t'lio reHiOual acid vsolutlon from t;]io oxtrac.iioii, tins coiiiainiiig iJio 
ft^i-ric sulphate a,iid the excess of ibo ferrous sulpliato. In this 
way, tile proportions of iodine and cliloriiie, and tliiis tliose «>f 
iodiiio trichloride and monochloride in a solution of iodine tri^ 
(dVloride', are obtained. 

By simple metliods, the iodine in an inorganic oi’ organic conn 
■pound may be> converted into iodine trichloride and then estimated 
as above. [See, further, 7. Son . (Jh'cin. Ind., 285 a .] T. H. P. 

Oxidation of SnlpMdes with Potassium Iodate« 
E-eginalb S. Dean (7. Aw ^ e ?'. Chem . Soc ., 1918, 40, 619 — -620). — 
In 'a previous paper (A., 1915, ii, 480), it was shown that in the 
estimation of sulphides by oxidation with potassium iodate in the 
presence of hydrochloric ‘acid, the amount of sulphur oxidised to 
sulphux'ic acid depended on the concentration of the acid, and that 
with an amount of iodate equivalent to the sulphide, the maximum 
amount of oxidation is represented by the equation 3ME + 3KIO0 + 
12HCI n:::: 3Ma2+ 2S-hH2SO.i-h3KCl + 3ICl + 5H,D. It is now 
shown that with an excess of iodate and hydrochloric acid of any 
strength sufficient to prevent the hydrolysis of the iodine chloride 
fomed, the whole of the sulphur is quantitatively oxidised to 
sulphuric acid according to the equation HoS + 2X10^ + 4HC1 
2ICI-1-H2SO4 + 2II2O -f 2EC1. The estimation is carried out as 
follows. A solution of hydrogen sulphide is treated with the 
requisite excess of potassium iodate solution and hydrochloric acid 
(6 — -SiV), and the excess of iodate estimated by means of a standard 
iodine solution. The method lias also been applied to the estima- 
tion of lead sulphide ; the freshly precipitated lead sulphide is 
introduced into the iodate solution, hydrochloric acid added, and 
the titration completed as before. The results in both cases agree 
within 0*1% of the theoretical value. J. P. S. 

The Estimation o! Tbio-esters in Urine. Litoiek Corweh. 
(7. Flumn. Chini., 1917, [vii]. 16, 360---363). -The author con- 

siders that Gauvin’a method (A., 1914, ii, 142) of hydrolysiH of 
the thio-esters by boiling the urine with one-fifih its volume of 
hydrochloric acid for fifteen minutes gives satisfactory results in 
the estimation of these constituents in urine. W, O. 

Two Methods of Destrnction of Organic' Substances in 
Urine* Luoien Corihee (7, Pharm . Ohm.^ 1917, , [vii], 16^ 
363—367). — In the first method, 20 c.c. of urine are evapO'i^ated to 
dryness with 4 grams ol a mixture of equal parts of potassium 
nitrate, anhydrous potassium carbonate, and anhydrous sodium 
carbonate. The 'dry residue h intimate'ly mixed with a further 
8 grams of the fusion mixture and fused until all the carbon is 
oxidised. The second method is a modification of that of Gautier 
and Claiismann' for ' animal tissues (compare A., 1917, ii, 421), 
Twenty c.c. of urine are evaporated to dryness 'With 2 grams of 
magnesium nitrate, and the dry ’ residue is strongly heated uUtil 
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all. tlie ca.rboii is burnt oi!. The residue from either i’lision may 
be used for the estimation of total sulphur in urine. W\ C. 

Detection of Carbon Biocide in the Analysis of 
Carbonates or Oxalates. O. .F. STAii’Foiin (/. Amar. Olwni. 
Soc.^ 1918^ 40, 622). — In order to detect the presence' of carbon 
dioxide in the gaseous products of the action of acids on minerals, 
the author inserts a glass tube into the mouth of the test-tube; 
this tube is drawn out to a capillary fine enough to cause a drop 
of the reagent (baryta water) to remain in it, and not too fine to 
prevent bubbles of the gas being drawn upward through the liquid. 
To make the test, the gas from the test-tube is drawn through the 
baryta water by aspirating at the top of the inserted tube. The 
inetliod may be made roughly quantitative for small traces of 
carbonates or oxalates. Two such capillaries are used; the material 
to be examined is placed in one, and the second tube, containing 
a drop of baryta water, inserted into the mouth of the first and 
sealed to it by means of ‘^Khotinsky cement. Then by aspirating 
a drop of 30% sulphuric acid is drawn on to the material, and the 
gas generated drawn through the l)aryta water. In the case of 
oxalates, 30% sulphuric acid mixed with potassium permanganate 
is used. The turbidity produced in the baryta water is compared 
with turbidities produced similarly from known amounts of 
carbonates or oxalates. J. E. S. 

Water Analysis in th© Field. Geoege W. Heise and A. H. 
Beheman {Philippine /. Sci., 1918, 13, [A], 1 — 17). — The methods 
are based on those of Leighton [IJ.S. GeoL Survey, Water Supply 
Paper (1905) No. 151], and bacteriological examination is also 
made. Titrations are eilected with reagents in pellet form. [See, 
further, /. 8oc. Chem. Ind.^ June.] Ii. J, H. 

Detection of Potassium by the Ds© of Light Filters. 
Alois Heezog (Chem. Zeit.^ 1918, 42, 145). —The light filter 
recommended, is prepared by coating a glass jplate with a gelatin 
solution containing a' mixture of- the two dyes patent blue and 
tartrazin in such proportion that each sq. metre of glass shall 
have on it 3*9 grains of the former and 2*5 grams of the latter 
dye. Viewed through this screen, the potassium llame appears 
bright red surrounded by a yellowish-green fringe. Rubidium is 
the only other element which gives a coloration similar to that 
show:n by potassium. Green and violet dyes may be used for the 
purpose, ],)ut preference is given to the mixture mentioned. 

W. P. S. 

Iodide Titration of Silver Nitrate with Palladous 
Nitrate as Indicator* Louis' Sohneideb (/. Amer, Ghem. Soc., 
1918, 40, 583— 593).— The Volhard method for 'the volumetric 
estimation, of' silver is interfered with by the presence of certain 
metals and loses its sensitiveness for" very dilute solutions. The 
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aiitdioi* dt3s<,iibes h laethod whereby j?ilver solutions may be iiiraiad 
wiili itiilide iu the jH’eseiice of sueh metals and in very diliil.e solu- 
tion by use of a solution of palladous nitrat.e as indicator. Thu 
indi(3ator is prepared by dissolving ()'06% of pailadous nitrate in 
.16% :iuj;rie acid; it is found advisable to use a protective colloid 
a.long with the indicator to prevent the occluBion of potassium 
iodide or silver nitrate. For this purpose_, a 5% solution of gum 
arable is found most advantageous. The indicator is converted 
Ijy the first excess of iodide into palladous iodide, which gives a 
red colour to the solution ; this action is sensitive to 1 part in 
50(),()00. This inetliod is further to be reconvinended on accoimt 
of the accuracy and easy reproducibility with both N/IO- and 
if / lOOO-solutions. The author discusses at some length the 
possible errors of the method, and gives full details of the pro- 
cedure to be adopted for ilT/lO- and 

Field Methods for the Determiuatioii of the Total 
Hardness of Water, A. S, Bkhrman (PhiUppine J. Sci., 1918, 
13, [A], 21 — 27).-‘-‘-BIacher’s method of titration with potassium 
])almitate has been adapted to field conditions. The water is 
titrated with standard pellets of the reagent'. [See, further, «/. 
Soe, Ghem, Ind.^ June.] H. J. IT. 

Analysis of Glass, L. Bonnet (Ami. Falsify, 1918, 11^ 
26 — 31). — scheme is given for the analysis of glass containing 
silica, iron, aluminium, manganese, calcium, magnesium, potassixim, 
atid sodium. The usual methods of separating and estimating these 
constituents are employed. [See, furthei", /. Hot. Ohmi. ImL^ 
191*8, 206a.] W. P. S. 

Estimation of the Redmemg Power of TJriae, both free 
from and oOBtamiug Deactrose, by means of aii Alkaliae 
Glycerol-Copper Solatioix. H. Ritobs {Eeitmh pdiysioL Chem., 
1918, 101, 13I-"-'4()4).*— The method previously described (A., 3917, 
ii, 549) is modified by employing a glycerol-copper solution and by 
using always the same volume of urine with varying quantities of 
copper solution instead of maintaining a constant volume O'f the 
latter and varying the former. The glycerol-copper solution is 
prepared by dissolving 3*464 grams of copper sulphate in lOtcc. 
of hot; water, cooling, and adding 15 c.c. of glycerol and 22 c.c. 
of sodium hydroxide solution (D 1*357), The, mixture is again 
cooled, 5 c.c, of a 30% potassium thiocyanate solution added, and 
then the volume brO'Ught to 100 c.c. by the addition of 25% sodium" 
chloride solution. For an e^stimation, 6 c.c. of urine are treated 
with from 0*1 to 1 c.c. of the new reagent, and, after boiling, the 
end-point determined in the manner pre'Viously dO'Seribed (lac. tit.). 
The amount of copper solution is varied until it is exactly reduced ' 
by the dextrose or other^ reducing substances present in the urine. 

Atte'Etion is directed to the fact that' the' reducing P'Ower'' of 
urine free from sugar is proportional to- -where is' -the 
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speciilc gravity of iho urinej and tliat the urine nuty be freed from 
substances containing nitrogen by treatment with an excess of the 
Patein-Schondorf! mercuric nitrate reagent (A.^ 1908, ii, 311), the 
excess of mercury being subsequently removed by precipitation with 
alkali followed by izino dust. .H, W. B. 

Copper-Pliospliate Mixtures as Sugar Reagents. A 
Qualitative Test and a Quantitative Titration Method lor 
Dextrose in Urine. Otto Folin and W. S. McEllroy (/. Biol 
Chem,^ 1918, 33, 513 — 519). — The qualitative reagent is prepared 
by dissolving 100 grams of sodium pyrophosphate (U.S.P.), 30 
grams of crystallised disodium hydrogen phosphate, and 50 grams 
of anhydrous sodium carbonate in about a litre of water, and add- 
ing 13 grams of copper snlpliate previously dissolved in about 
200 c.c. of water. The solution appears to keep indefinitely and 
is cheaply prepared. To test for reducing sugars, 5 c.c. of the 
reagent are placed in a test-tube, five to eight drops (not more 
than 0*5 c.c.) of the urine added, and the mixture boiled for one 
minute, or heated in boiling water for three to five minutes. 
Minute traces of sugar are indicated by various grades of turbidity, 
larger amounts by unmistakable precipitates of cuprous oxide. A 
slight turbidity occuiTing after cooling may be due only to the 
reducing action of normal urine. 

For quantitative estimation, the only solution required is an 
acidified copper sulphate solution containing 60 grams of crystal- 
lised copper sulphate and 4 c.c. of concentrated sulphnric acid per 
litre. Five c.c. of this solution correspond with 25 mg. of dextrose 
or IsBvuiose, 45 mg, of anhydrous maltose, or 40*4 mg. of anhydrous 
lactose. The other necessary reagent is a dry mixture containing 
100 grams of crystallised disodium hydrogen phosphate, 60 grams 
of dry sodium carbonate, and 30 grams of sodium or potassium 
thiocyanate. The authors recommend the titrations to be made 
in test-tubes, using undiluted tirine. This simplification is made 
possible by atiachiiig to the tip of an ordinary 25 c.c. glass- 
stoppered l>ii retie another tip coiisistiixg of a glass tube drawn out 
at one end to an almost capillary bore, and delivering betweexi 
forty-five and fifty-five drops of urine per c.c. If the burettes 
carrying accessory tips are filled by suction, the necessity of rinsing 
the burette with the sugar^ solution to be 'titrated is avoided, which 
can be proved by filling the burette with water after it has just 
been emptied from a urine containing 5% of sugar. On testing 
the water in the lower part of the burette, it is found to be quite 
free from sugar. To carry out an estimation, 5 c.c. of the copper 
reagent and 4 to 5 grams of the dry salt mixture ai^e heated in a 
test-tube until a clear solution is obtained (a pebble is added to 
prevent bumping). Twenty-five drops of urine are run in from 
the burette, and the mixture gently boiled for two minutes. If 
the solution is still blue, more urine is run in, boiling for one minute 
after each addition, untih the solution is, colourless. .From^tlin 
total number of drops, the volume of urine added can be computed, , 
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ajid lieiice iiie |>er€eutage ut’ dextrose in tlie ui*sui\ llio rosulis 
of the tii^ratioii alioulcl 1)0 eonlimicd l>y a repctitio'ii, iu wliicli tl'u*- 
ilrsfc additioJi oL* urine should be only two or tliroo drops less iliaii 
the full amount of urine required. The total ■|)erio(l of boiling 
must not be less than four or more than seven niiirutes. 

The presence of albuniiii in the urine does not obscure tlie end- 
point of the titration. The use of the test-tube instead of a flask 
or beaker greatly retards the reoxidation of the ciij;)rous oxide and 
materially aids the rapid performance of tlie test, j.f desired^ a 
5 c.c. burette graduated in 0*02 c.c. divisions may be used instead 
of the ordinary burette with, capillary tip described above. 

If. W. B. 


Estimation of Lactose in Milk, Otto Bolin and W, Denis 
(,/. BioL (Jheni,, 1918;, 33 , 521—-524). — The authors describe two 
methods, based on titration and colorimetry resp-ectively, tiie 
former being considered to give the more nearly accurate results. In 
the titration method, the reagents and apparatus described for t.he 
estimation of dextrose in urine (preceding abstract) are employed,, 
and neither the protein nor the fat is previously removed from 
the milk. The milk is simply diluted with water (1 : 4) and added 
directly to the copper-phosphate solution, boiling luiiig continued 
rather longer than in the estimation of dextrose. 

For the colorimetric estimation, a modification of Dehii and 
Hartman’s method (A., 1914, ii, 223) is described which is based 
on the colour developed when an alkaline solution of lactose in 
saturated picric acid is heated for a fixed time at lOf)^. [See, 
further, J. Soe. Cliem. IwL, 278 a .] H, W. B. 

Estimation of Dicyanodiamide in Old Calcium Cyan- 
amide- H. Kappen {ZdincK ((iKjetv. Chm.^ 1918, 31, 31—32).-“- 
A sample of very old calcium cyanamido was found to l>e free from 
(jyanainide nitrogen; the 'dicyanodiamide nitrogen was estimated 
i)y Carok and by Hager’s methods. The results ol)taiTu*,d l)y tlicHc. 
two' methods did not agree (compare Hager -and Kern, A,, 1913, 
ii, 687), and the author suggests that the dilference may l)o due, 
in part, to the presence of urea iu the sample. Tills is c^onlii^nuid 
by ill© results of analyses of niixtures of urea and dic^yanodianiidi? ; 
urea has less effect on the results obtained by Caro’s method than 
it has on those found by Hager’s method. W. H. 

Til© Spectroscopic-quantitative Estimation of Uro- 
cliromogen* Tkaugott BaumgXrtel (BiocheMk 1918, 

85, 162— 170).— The author gives a modification of the method 
of Weiss for the estimation of Urochromogen by oxidation .with 
potassium permanganate, in which the colorimetric method adopted 
by Weiss is replaced by the detection of excess of permanganate 
spectroscopically. The anethod has been applied to the determina- 
tion of the urochromogen output in the' urine in certain patho-, 
logical cases. ; . S, B. S, 
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DouMe Refraction and Optical Activity of Liquid- 
Crystalline Substances. Felix Stumpp (Jahr. BadioaU. Eleh- 
tronik^ 1918, 15, 1 — 64).- — A useful and detailed resume, including 
bibliography, of the work since the earlier resume in the same 
journal by R. Schenck in 1909, is given in six chapters, entitled : 
(1) Double refraction of iilactive and active substances. (2) Rota- 
tion of plane of polarisation. (3) Theory of uniaxial active 
absorbing crystals. (4) Observations on the state of polarisation 
oblique to the axis of the advancing waves. (5) The theory of 
M, Born and its experimental examination. (6) The action of the 
magnetic field on liquid-crystalline substances. F. S. 

Anomalous Molecular Distribution in Mixed Crystals 
as the Cause of their Anomalous Double Refraction. G. 
Tammann {Nach\ K, Ges. TFiss. Gottingen^ 1917, 226 — 235; from 
Chem. Ze?Ur., 1918, i, 567). — A consideration as to the- cause of 
the internal strains to which the anomalous optical properties of 
some mixed crystals have been attributed. It is not very probable 
that during rapid crystallisation correct distribution of the com- 
ponents can occur completely so that the blending is entirely con- 
sistent with the symmetry of the space lattice. The disturbance 
in the molecular distribution will cause a reduction in the linear 
velocity of crystallisation and a deviation in the properties of the 
mixed crystal from those expected from its symmetry; both these 
effects are frequently observed. If an anomalous mixed crystal 
represents an unstable system, the solubility should be least for 
the normal mixed crystal, as has, indeed, been observed. It is 
calculated that the alteration in solubility to be expected from 
the effect of the internal strains in a certain case is 0*3%, whereas 
the observed difference in solubility may attain 50%. According 
to this result, the abnormal arrangement in the crystal lattice 
exerts a direct influence, and not merely an indirect effect on 
account of the internal strains. D. F. T. 

Electrical Double Refraction in Liquids. C. Bbrgholi: 
(Ann, Phydkj 1917, [iv], 54 , 611 — 518).— The author discusses 
the question of the dependence of the electrical double refraction 
on the composition and constitution of organic compounds, and 
points out that Kerr's constant cannot be considered to offer a 
suitable basis for the comparison of different substances. In place 
of Kerr's constant R, the quantity ((K is 

proposed, X being the wave-length of the light used, n the ordinary 
refractive index, M the molecular weight of the substance, K the 
■dielectric constant, and d its density. The quantity BiBj^ repre- 
sents the '^electrical double refraction of the molecular refraction;'^, 

CXW. ii 12 



ii. 210 


ABSTEAGTS 0,F CHEMICAL l^AFEES. 


for a layer of liquid 1 cm. in tliickuesH and au electrostatic field 
of unit intensity. The values of Hit for a iiiiinber of substances 
are cO'iiipared, and from this it would seem that in the- case of 
aromatic compounds which have similar absorption spectra, the 
value of Bji varies but little with the nature of the substituent 
element or ffioup and its position in the benzene ring. 

"H. M, D. 

Tlie LigM Emission of Gases and Mixtures of Gases 
by Electric Biscliarges, L. Hambueoeh [Proc. K. Akad^ 
li cfensch. Anu^terdam, 1918, 20, 1043— 1048).— A summary is 
given of experiments in which the effect of pressure and of the 
intensity of the electric discharge on the emission spectra of certain 
gases and gas mixtures was examined. 

The observations made with nitrogen, hydrogen, neon, and 
helium show that the intensity of the lines and bands is propor- 
tional to the energy of the discharge, and that the maximum 
emission is displaced towards the ultra-violet when the pressure is 
decreased. Argon behaves quite differently, and the nature of the 
divergence depends on whether the red or the blue spectrum is 
emitted. If the intensity is plotted against the strength of the 
current, curves are obtained which are concave or convex to the 
current axis, according to whether the red or the blue spectrum is 
considered. 

Observations made on mixtures of ii on-reactive gases show that 
there is generally a shift of the maximum towards the ultra-violet 
which may be interpreted in terms of the pressure effect referred 
to above. In the case of mixtures of gases which react with each 
other, the observations show that new bands make their appear- 
ance in the discharge spectrum. H. M. I). 

Absorption of Ultra-violet Rays by Pbenyl Derivatives 
ol Metban©w Q. Massol and A. Faucon {Oompt. rend,^ 1918, 166, 

819 -821). — A study O'f the absorption spectra of benzene, toluene, 

and di- and tri-phenylniethanes. The results indicate that lienzene 
and the three phenyl derivatives of methane show a general trans- 
parency for the radiations extending from the visible spectrum k) 
X=s270 and a selective absorption for the radiations from X = 270 
to Xs=230. This selective absorption varies with' the different com- 
pounds, and the characteristic spectrum of benzene with its narrow 
bands and its undulating aspect is not found in the phenyl deriv- 
atives of methane. Their hands are less numerous, often slightly 
displaced, and do not all appear at the same tme. The trans- 
parency diminishes as the molecular weight increases. W. G*. 

Confirmation . of van't Hofi's Hypotbasis. Optical 
Superposition ' in tb© Meta-saccharins :and Related 
Substances^ Epwik A. Amer, Chem. Soc,, 1918, 40^ 

764 — 773).— 'The question of the validity of 'the principle of optical 
superposition has been' examined by 'refere'Uce to the rotatory 
powers ;of" the four, meta-saccharins and of their strychnine, brucine, 
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and quinine salts, ^ It is sliown that the specific and molecular 
rotations may be satisfactorily represented as the algebraic sums 
of three constants corresponding with the active a-, y-, and 5-carboii 
atoms. The calculated constants for the a- and y-carbon atoms 
are very nearly the same for all the salts, but differ considerably 
from the a- and y-constants for the saccharins themselves. This 
is quite in accordance with the fact that ring structure is present 
ill the saccharins, whilst the salts are characterised by chain struc- 
ture. The sum of the activities of the S-carbon atom and the 
active base remains constant for the four salts corresponding with 
each of the three bases, but changes its value with the nature of 
the alkaloid. 

By using the average values of the constants and calculating the 
specific rotations of the twelve salts, it is found that the average 
differences between the calculated and observed rotations are 0*94^ 
for the strychnine salts, 0*25^ for the brucine salts, and 0-22^ for 
the quinine salts. 

Reference is made to other recorded data which afford evidence 
of the validity of the principle of optical superposition. 

H. M. B. 

Action of LigM-rays on Organic Compounds and the 
PhotosynthLesis of Organic from Inorganic Compounds 
in Presence of Inorganic Colloids. Benjamin Moore and 
T. A. Webster (iVoc\ Eof/. Soc., 1918, [B.] 90, 168~186).-™In 
the formation of formaldehyde from carbon dioxide in light in the 
presence of an inorganic catalyst, it is shown that the action 
depends, not only on the specific character of the catalyst, but also 
on its state of aggregation. Exposure of formaldehyde solutions 
to light lead to the formation of condensation products which 
reduce Benedicts solution. The relationship between the osmotic 
energy and thermochemical relations in reversible reactions of this 
description is discussed. The authors also discuss generally the 
formation of formaldehyde by phytochemical decomposition of 
more complex substances. S. B. S. 

Tlie Parent of Actinium. Frederick Soddy and John A. 
Cranston [and, in part, Ada Hitchins] {Proe. Sac., 1918 , 

[A.] 94, 384 — 404).— The history of the long search for the parent 
of actinium, and of the various theories that have been framed 
to connect it with uranium, is dealt with in full. The present 
work was undertaken to test the hypothesis that actinium is pro- 
duced from eka-tantalum/* the missing element between uranium 
and thorium in the Periodic Table, by its disintegration in a slow 
a-ray change, giving actinium. Eka-tantalura is probably the pro- 
duct of uranium-r, discovered by Antonov (A., 1911 , ii, 844 ; 1914 , 
ii, 17 ), and it should be isotopic with uranium-Ag or brevium. 

It was found that uranium-A^ could be effectively separated 
from uranium- A\, isotopic with thorium, by distillation at a dull 
red beat in chlorine charged with carbon tetrachloride vapour, .the 
uranium- Ag volatilising. 'The attempt was; made to separate' eka- 

12—2 
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iaiitaliiiri from pitchblende similarly. About 500 grams of a very 
pure Indian pifccli blende (UaOg 86-%, PbO 11*9%, TliO. 1/9%, SiO. 
0'6%) similarly treated gave three sublimates, the first after twenty- 
two hours, the second after ninety hours further, and the last 
[prepared by (Miss) A, Hitchins] after six hours at a much higher 
temperature. These sublimates were kept under observation for 
tlie growth of actinium, from which they were initially free. The 
presence of actinium was tested for by means of its cliaracteristic 
active deposit. The second sublimate, in the course of one thousand 
days, produced a quantity of actinium twenty times greater than 
could be with certainty detected. So far as can yet be seen, the 
rate of growth of actinium appears to be linear with, the time, 
pointing to a direct production. The other preparations have re- 
mained free from actinium. Another preparation, from Joachims^ 
thal pitclibiende, treated similarly, gave a sublimate also giving 
actinium with time. For the second sublimate from Indian pitch- 
blende, tlie attempt was made to compare the quantity of actinium 
present after 2*5 years with that in the originating pitchblende. 
Tlie amount of actinium present was found to be the -same as that 
in 0*25 gram of the pitchblende. On the assumptions (1) that the 
actinium is produced in a direct change, (2) that the sublimate 
contained all the parent of actinium present in the original 
mineral, the period of average life of actinium is calculated to be 
5,000 years. The quantitative measurement by radio-active 
metliods of minute quantities of actinium by means of its emana- 
tion and active deposit presents difficulties which have not been 
completely overcome. The work supports the theory of the origin 
of actiniiiin, referred to at the beginning, but does not finally 
establish it to^the exclusion of all other possible modes of origin. 

F. S. 

Mobilities ol Ions in Air, Hydrogen, and Nitrogen. 
Kia-Lok Tek (iVoc. Nat. Acad. Set., 1918, 4, 91— 97),-»-The 
mobilities of the positive and negative ions in air, hydrogen, and 
nitrogen have been measured At various pressures and for widely 
different potentials. The results show that tlie mobility varies 
inversely as the pressure, and that the product of these quantities 
is independent of 'the strength of the field in the case of botli 
jKJsitive and^negative ions. The results are disctis-sed with reference 
to the ' constitution of the ions, and the author ■ contends that they 
afford support for the view that the ions consist of a single atom 
or molecule, as opposed to the cluster hypothesis according to which 
an ion is supposed to- consist of a platively ' large group of satellite 
moleculee. The fact that the mobility of the negative ions is in 
all -cases greater than that of the positive ions can be readily ex- 
plained in terms of the eimple ion hypothesis when the relative 
magnitude' of ^ the forces acting between neutral molecules and ions 
of opposite sign is taken intO' account. ; This attractive force is' 
greater for the positive ion,, and, /in consequence, the, effective mean 
tree, path' of : the 'pO'Sitive, ioh"ia'''less than that 'of'.the'. negative don. 
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The reduced iiieaii free path involves a dirainiitioii in the mohility 
of the positive ions as compared with that of the negative ions, 

H. M. D. 

Mobilities of Ions in Vapours. Kia-Lok Yen {Ptog, Nat, 
Acad. Sci., 1918, 4, 106 — 109).— The mobilities of the positive and 
negative ions in sulphur dioxide, acetaldehyde, ethyl chloride, ethyl 
alcohol, pentane, acetone^ ethyl acetate, ethyl iodide, and methyl 
iodide have been measured at various pressures. The mean values 
obtained show that the mobility of the negative ion is slightly 
greater than that of the positive, except in the case of ethyl iodide, 
for which the observed values are the same. The ratio of the 
mobilities of the oppositely charged ions in these vapours is much 
smaller than the ratio found in the case of air, hydrogen, and 
nitrogen, and is quite in accordance with the assumption that the 
ions are simple in type (compare preceding abstract). H. M. D. 

Tbe Distribution of Radioactive Gases in the Free 
Atmosphere. Victor F. Hess and Wilhelm Schmidt {Physikal 
Zeitsch., 1918, 19 , 109 — 113). — Fimm the point of view of present 
knowledge of the interchange going on in the free air by virtue 
of the random molecular motion, the law for the distribution with 
height of a radioactive gas in the atmosphere and the comparison 
of the amount at any altitude with that present at the earth’s 
surface have been worked out. The calculated values agree with 
such observations as have been made for tbe radium emanation, 
so far as the order of magnitude is cmicerned. The calculated 
values, for the height in which the quantity of the radioactive 
material per gram of air is reduced to half the value at the 
surface, are: 

Eadium emanation and its short-lived products, about 1200 
metres. 

Eadium -D and subsequent products, uniform up to 10 kilometres. 

Thorium emanation and thorium-yl, 2 to 3 metres. 

Thorium-i^ and subsequent products, 100 to 150 metres. 

Actinium emanation and actinium»/l, 0'5 to 1 metre. 

Actinium-E and subsequent products, 10 to 20 metres. 

The total quantity of radium emanation in the whole atmosphere 
is estimated as between T6 and 2‘3 xlO^ Curies. F. S. 

Attempted Separation of Isotopic Elements by means 
of Fractional Diffusion. H. Laohs, M. Nadratowska, ' and 
L. Weetenstein ( Oo ? npt . rend .^ Soc, Set. Warsaw, 1917, 9, 
670—672; from Chem^. Zentr ., 1918 , i, 416). — In an attempt to 
separate the isotopes Ui and by the fractional diffusion of a 
solution of uranyl nitrate, no difference was observable between 
the radioactivity of .the^ difiusate, and of the original substance. , 
If there is 'any difference between the diffusion coefficients of 'the;, 
two isotopes, it cannot be greater' than 1*5%. , / ,D. F. ,T.': 
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Can the Production of Electricity by Organic Substances 
and Living Tissue be Explained by known Thermo- 
dynamic Laws ? R. Beutnee {Zeitsch. Elekirochem,^ 19 I 83 84^ 

94- 100). — Polemical against Baixr and Kronmaiin (A., 1917, ii, 

231). It is sliown tliat the production ot the current in two-phase 
liquid, elements cati be explained theniiodynamically, and, coiise- 
qiieiitly, the production of the biological current can also he 
explained in the same way. It is claimed that the absorption 
tlieory of Baur, which is put forward to take the place of the 
thermodynamic theory, is therefore superfluous, and, furthermore, 
unproved. J. P. S. 

Can the Production of Electricity by Organic Substances 
and Living Tissues b© Explained by known Thermo- 
dynamic Laws ? Emil Baur ( Zeitsch . Elektrochem., 1918, 
24, 100 — 101). — Polemical, an answer to Beutner (see preceding 
abstract). J. F. S. 

Potentials of the Bismuth-Bismuth Oxychloride and the 
Copper-Cuprous Chloride Electrodes. Arthur A. Noyes 
and Ming Chow (J. Ohem. Soc., 1918, 40, 739—763),-— 

The normal potentials have been derived froni rneasurementH of 
the EJf.F. of cells formed by combination of the bismuth oxy- 
chloride and cuprous chloride electrodes with the hydrogen elec- 
trode and with each other. The mean values obtained for the 
normal potential of the bismuth oxychloride electrode are -0*1635, 
-0*1599, and —0*1563 volt at 15°, 25°, and 35° respectively. The 
corresponding values for the cuprous chloride electrode are -0*1263, 
— 0*1200, and —0*1132 volt respectively. 

From the temperature coefficients of the electrode jxotentials, the 
atithors have calculated the heat changes accompanying the 
chemical reactions. The results are expressed in the equations 

3/211. + 3€ua 3Cu + 311 + 301 21 570 cab 

3 / 2IL -f- BiOCI Bi HA") q. IT -i-. 01 1 8500 cal , 

Bi + 3CiiCl .f I:LO 30u q- BiOOl -i- 2II + 201 q^.* 2825 cal . 

By measuring directly the heat of the reaction between metallic 
tin and bismuth oxychloride, and also of the reaction between tin 
and cuprous chlorido in presence of dilute hydrochloric acid, the 
value found for the last of the above reactions is 7390 cab, which 
is very much larger than that indicated by the potential measure- 
' inents. The discrepancy has not yet been accounted for. 

The equilibrium corresponding with the equation Bi-f 30uCI + 

^ 4 * — 

HgO 3Cuq~BiOCl-|- 2Hq- 2C1 has been determined by experi- 

4 * — 

ments at 75°. The constant Z 75 = [H]® .[G11® has the value 

2-10x10-8. H. M. ». 

Electrical Endosmose. II. T. E. Brioos, H. S. Benn-rtt, 
and H. L. Pierson (J. Phydeal Ohem., 1918 , 22, 266—272. Com- 
pare A., 1917, ii, 236).— An improved form of electro-osmometer 
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is described wbicli consists essentially of a borizoiital tube contain- 
ing the diaphragm, in close proximity to which are the electrodeSj 
which pass through vertical side tubes which permit o-f the escape 
of gases generated during the passage of the current. 'The anode 
and cathode compartments are also connected through a narrow 
tube which contains an air bubble. This tube is provided with a 
scale, and the rate at which the bubble moves along the tube 
affords a measure of the electro-endosmotic flow. 

Measurements have been made which show the dependence of 
the effect on the applied potential difference, the temperature, and 
on the nature of the diaphragm and of the dissolved electrolyte. 

, The rate of endosmotic flow is proportional to the applied 
difference of potential. For a given potential, it increases with 
rise of temperature, the rate of increase being somewhat smaller 
than that of the fluidity. 

The results obtained in the investigation of dilute acid and 
alkaline solutions confirm the observation, made by Perrin, that 
the direction of flow undergoes reversal on passing from an acid 
to an alkaline solution. With a carborundum diaphragm, the 
isoelectric point was found to correspond with a very slightly acid 
solution. Sharp reversals were also obtained with alundun and 
also with diaphragms of gelatin and agar jellies. With powdered 
glass, no reversal was obtjiined. 

Observations made with various copper salts are also recorded, 
and the bearing of the electro-endosmotic effects on the electrical 
and adsorption theories of dyeing is discussed in reference to some 
experiments made with acid and basic dyes. H. M. D. 

The Abnormality of Strong Electrolyies, I. * Electrical 
Conductivity of Aqueous Solutions.' Jnahexdra Chandea 
Ghosh (T., 1918, 113, 449 — 458). — ^^The fact that the ionisation 
of strong electrolytes, as measured by the electrical conductivity 
or osmotic methods, does not vary with the dilution in accordance 
with the requirements of the law of mass action, is supposed to 
be due to the invalidity of the fundamental idea underlying the 
Arrhenius ionic theory. According to the author, strong electro- 
lytes are completely ionised, and there is no question of an equil- 
ibrium between ions and unionised molecules. The relations 
between the ions are determined solely by the electrical foxxes act- 
ing between the ions, and the interior of a solution of a strong 
electrolyte is characterised by a certain potential, d, which affords 
a measure of the work which is required to remove the ions from 
the influence of their mutual attractive forces. By application 
of the kinetic theory, it may be inferred that ions become free ” 
when their velocity exceeds a certain critical value. The fraction 
of the free ions is equal to which n is the number of 

ions formed from a molecule of the electrolyte. Denoting the 
Avogadro number by ' W, then the number of free ions is 
' At infinite dilution, d—0, and the number of free 
ion8 = #A. From this,, follows d'— «/?jripgt>,/XoQ (I)'* 

Assuming that the marshalling of 'the ions in solution cone* 
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spoiids witrli tli6 arraiigeitieRi of tlic atornt^ in the cryHlalliHed 
electrolyte, and that ilio com pone, nt ions ,lor:rii a eO'i,npl€tely 
saturated electrical dcniblet, it is possible to calcula^te /! Iroin the 
charge E carried by the io.ns and r l.heir difita,iu'e apart. In the 
case of a binary electrolyte, the e(|i,iation is 

is the dielectric constant of the solvent medium and r-- ^v]2N' (2). 
From equations (1) and (2), the value of fh ^^ay be calculated for 
varying dilutions, and it is shown that the calculated values are 
in close agreement with those found by experiment between 7 ?"- 10 
and ^f = 5000. The agreement is also good in the case ol ternary 
electrolytes. For bi-bivalent electrolytes, agreement is found for 
dilutions between t’ — lO and ?’ = 100, but at r = 100() the observed 
conductivities are much greater than those calculated from the 
author’s formula. The dis<jrepancy is said to be due to hydrolysis. 

On account of the diminution of the dielectric constant with 
rise of temperature, the value of /Ar//^co decrease. The 

observed diminution for potassium chloride at 100® is shown to b© 
in satisfactory agreement with that calculated from the author's 
formula. " H. M. B. 

The Magnetic Properties of Zinc Blend© and some 
other Minerals/’ F. Stutzer, W. Gross and K. Bornem'akx 
(MetaU und Brz^ 1918, 15, i, 1 — 9). — A method is described for 
measuring the magnetic susceptibility of paramagnetic minerals 
such as zinc blende, and a list of values of this constant given for 
fifty-thre© samples. F," Cl T. 

Theoretical and Experimental Investigation of the 
Thermal Conductivity of Mixtures of Gases* Bophus 

Webbr {Ann. Phpdk, 1917, [iv], 54, 481 — 502).- The theory of 

the thermal conductivity of gas mi,xtur©s is discussed in reference 
to the experimental data recorded in the literature. New T,t,masu:re- 
ments have been made for mixtures of hydrogen a:nd carbon 
dioxide and of nitrogen and argon, and it is found that the results 
may be satisfactorily t*epresented by the f omnia 

■ K,l(l 4 . A f,lpO + K,lil + //;,), 

in which Fi and are the thermal conductivities of tlie com 
stituent' gases, /q and jh the partial pressures of the compo,nente 
ill the m,ixture for' which the conductiv,ity is A, and A and ,/i arc 
empirical constants. These constants differ very widely from those 
which are' indicated by theory. In the case of inixtures of 
hydrogen and, carbon dioxide, the values of the constants i,rid,icated 
by theory are A=-»1'01 and B — whilst the empirical values 
which satisfy, the experimental results are 4 ===2*70 and A»0'40. 
For mixtures' of nitrogen and argon, the empirical values are 
A » 1*07 and A “0*95. Since the constants are in this case nearly 
'equal, it follows that the thermal , conductivity of mixtures is 
approximately given by the mixture formula, according to which 
Z = Z, .Pilipi + p^)-hE^.pij {Pi + Pz) . H. M. D . 

Theory of Specific Heats. Cael Dbuome (Zeitsok 

ZZeAiwAem., 1918, 24, 83— 84).~Polemical, in which the author 
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•riticises the method employed by Jankowsky (this voL, ii, 59) in 
deducing certain relationships for the specific heat of gases. The 
deductions drawn from the mathematical expressions are also 
criticised, J. F. s. 

Specific Heat at Low Temperatures. I¥. Measuremente 
of tlie Specific Heat of Liquid Hydrogen. Preliminary 
Results on the Specific Heat of Solid Hydrogen and on 
the Heat of Fusion of Hydrogen. W. H. Keesom 
aiid H. EIamerlingh Onnes {Proc. K. Ahad. Weterueh. Amster- 
dam, 1918, 20, 1000—1004. Compare A., 1916, ii, 371).— The 
apparatus previously described has been used in the determination 
of the specific lieat of liquid hydrogen. According to the most 
complete of several series of measurements, the atomic heat in- 
creases from 1‘75 at 14*82^ (abs.) to 2*26 at 20*11°. 

The data obtained for solid hydrogen gave a mean value of 0*64 
at 12-55° for the atomic heat, and for the latent heat of fusion 
the value 15 was obtained as the mean of two experiments. 

H. M. D. 

Specific Heats of Lead-Antimony Alloys. R. Duerer 
(Phi/sikal. ZeitsclK, 1918, 19, 86 — 88).' — -Within the limits of ex- 
perimental error, the specific heat of alloys of lead and antimony 
agrees with that calculated from the specific heats of the components 
by the simple mixture rule. The specific heat (between 0° and 
100°) is actually represented by the equation 
8^ = 0*04965- 0*0001884 p, 

where p is the percentage of lead in the alloy. The freezing-point 
diagram for this pair of metals shows that there are two curves 
meeting in a eutectic point at 249°. H. M. D. 

Atomic Heats of Tungsten and Carbon at Incandescent 
Temperatures. A. G, Worthing (/. P\(mklin Inst,, 1918, 185, 
707“708).-“— Many of the theories, based on the quantum hypo- 
thesis, for explaining the variation of the atomic heat with tem- 
perature, leacl to the value 5*95 cab per gram-atom degree as the 
upper limit for this quantity. With the object of testing these 
conclusions, the atomic heats of tungsten and carbon have been 
determined at high temperatures. The elements were used as 
filaments contained in closed globes at constant pressure; the 
heating was ^electricaly and the rate of cooling was determined by 
means of a potentiometer and a pendulum which operated switches 
at various points in its path. In the case of tungsten, the atomic 
heat is shown to vary almost lineally from 6-25 cal, per gram- 
atom degree at 1200° to 7*35 cal. per gram-atom degree at 2400°. 
That is, at these temperatures it has an atomic heat which is con- 
siderably above the theoretical maximum value, 6*95. In the case 
of carbon, the value varies from 5*35 at 1200° to 6*05 at 2000°. 

,J. F. 8. 

Melting Point "Apparatus. ■■ J. 0., Hibbert and W.^ ^ F. 
Thompson (Anahjst, 1918, 43, 216). — ^A, test-tube, 7 inches by lA 

12 ^ 
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iiicheSj is siippoTt/ed in a elanip and closed by a cork; the thermo- 
•liieter is attached to a giasa tube passing through tlie cork. ’The 
stirrer also' passes through a slot in the cork and is supported by 
rubber rings connected with a bent wire fixed to the clamp staiul. 
The burner is provided with a glass wind-screen. W. P. S. 

Sulpkiir as a Cryoscopic Solvent. E, Bisckmann and C. 
Platzmann {Zeiiisch. anorg. Ghem.^ 1918, 102, 201—214). — In 
spit© of the facility with which it undergoes transt'orniation into 
allotropic modifications, sulphur can be successfully used as a 
cryoscopic solvent if certain conditions are fulfilled. Sboii after 
having been melted, the freezing point of sulphur is about 119°, 
but after it has been kept for some Iiours at a temperature just 
above its melting point, the freezing point falls to 114*5°, and in 
this condition tlie sulpluir is suitable for cryoscopic determina- 
tions. The apparatus and method employed have been previously 
described (A., 1897, ii, 88). 

The cryoscopic constant of sulphur was determined by means 
of a nurnber of organic compounds, liroinoform (229*3), jdienyh 
thiocarbimide (226*6), naphthalene (211*4), diphenyl (208*4), 
thymol (206*4), quinoline (205*7), jS-naphtliol (206*2), and aniline 
(201*8), the mean value of K being 213. The latent heat of fusion 
//;, calculated from vanT. HofF^s equation, is 14*1 gram cal., a value 
somewhat higher than that determined experimentariy for mono- 
clinic sulphur. In accordance with its low dielectric coefficient, 4*0, 
sulphur shows no' dissociating power. Substances of an acidic 
character like j>cresol and a-naphthoic acid show a tendency to 
associate to double molecules, the value of It falling with in- 
creasing concentration. 

The naturar^ in. p. of sulphur, 114*5°, corresponds witli a 
content of about 3*6% S^. The observation of A. Smith (A,, 1907, 
ii, 20), that the attainment of a steady m, p. by sulphur is delayed 
by sulphur dioxide and accelerated by ammonia, is confirmed. 
Organic compounds of a neutral or acidic character reseinide the 
former, wliilst basic substances, sucli pyridine and aniline, re- 
semble ammonia in tlieir behaviour. These substances act cata- 
lytically by delaying or accieierating the formation of which 
may itself, however, be formed from 

Arsenic trisubihide in sulpluir has the simple moleeul© As.)S;i, 
but tends to polymerise with increasing concentration. Selenium 
tetrachloride shows a molecular weight of half the normal value, 
and this is attributed tO' the formation of selenium, and sulphur 
monochlorides. , E. H. R. 

Measurement of Lo*w Temperatures. XXYII. , Yapow 
Pressures of Hydrogen in tli© Heiglibourliood of tlie 
Boiltog ' Point and between tbe Boiling Point and the 
Critical Temperature. P. O. Oath and H. Kameelingh Okkbs 
{Proe,J{. AI:a(l WefenHclK Aw.sferdam, 1918, 20, 991- -999. Com- 
pare A,, 1914, ii, 27). — An improved form of helium gas, Thermo^ 
meter is described, ■ and an account is ' given of the apparatus and 
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methods employed in the further measurement of the vapour 
pressure of liquid hydrogen at temperatures ranging from the boil- 
ing point to the critical point. H. M. D. 

Til© Saturated ¥apour , Pressures of Tetratomic 
Substances* E. Aries [Oompt. rend.^ 1918, 166, 802 — 805). — 
On the basis of the vapour pressures of ainmonia given in the 
Mecueil de Constantes pliydtjues, the formula for the saturated 
vapour pressures of tetratomic substances is given as II = 
where « = [! -f (1 — r) (0*84 — r)/(T2+ Whilst the observed 
values for phosphorus trichloride are in fair agreement with those 
calculated from this formula, the agreement is not so good in the 
case of acetylene. W. G. 

Tb© Association of Organic Compounds in Benzene 
and Alcohol Solution as determined by the ¥apour 
Pressure Method. William Ross Innes (T,, 1918, 113, 

410 — 435). — The vapour pressures of benzene and ethyl alcohol 
when mixed with varying quantities of non-volatile substances 
have been measured at certain fixed temperatures. From the 
experimental data, the author has calculated the apparent mole- 
cular weight of the non-volatile substance by making use of the 
equation for Raoult’s law. If g grams of the substance of mole- 
cular weight m are dissolved in G grams of the volatile solvent of 
molecular weight i¥, and the vapour pressures of the pure solvent 
and solution are p and p^ , then this equation may be written in 
the form nd = gMp^ j G{p — p')y where is the apparent molecular 
weight of the non-volatile solute. The results obtained are shown 
by means of curves, in which m'/m is plotted as a function of the 
percentage molecular concentration of the solute. 

When benzene is used as solvent, the curves obtained may be 
divided into groups. In on© of these, the substances have values 
of I m which differ but little from unity even when the molecular 
concentration of the substance is very large. Acids and oximes 
form a group showing considerable association. In the case of 
formanilide and acetanilide, the value of /m increases rapidly 
with the concentration, and a maximum appears to be reached. 
Ethyl tartrate is extremely abnormal in that very high values are 
found for t/d/w, which reaches a maximum when the percentage 
molecular concentration is about 50 and diminishes rapidly at 
higher concentrations. 

In alcohol as solvent, four substances were examined, and all 
gave values of nd jm which increase with the concentration. In 
the case of azobenzene, which is readily soluble in hot alcohol, the 
association factor seems to increase continuously with the concen- 
tration. The value of obtained for this substance in 60% 

solution is about 6*0. 

■The theoretical interpretation ,0'f the results is discussed, in some 
detail,, and in this connexion attention is directed to," rcsiilts 
obtained for mixtures, of sulphuric acid and water (compare' T., 

I 2®~2 ' 
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1904, 85, 1345), according to wliieh the a])parent molecular weight 
i8 very Biiiall and decreases rapidly with increasing concentration. 

' H. M. B. 

Heats of Dilution and^tiieir Variations with Temperature, 

Feank R, Peatt (/. Franhlin Imt., 1918, 185, G63 -1>95).— The 

heat O'f dilution of solutions of a large ■number of salts has been 
(leterniined at a series of temperatures with the object ot“ testing 
the validity of the expression dlld6=^ —dll I dm, ^ in which I is the 
heat of dilution, B the tempera tnre, m the inass of th.© solution, 
a'lid Tf the heat capacity of the system. The measurements were 
made by the method of constant flow, in which two streams, of 
solution and water respectively at the same temperature, were 
allowed to ;mix continuously in a Dewar vessel at constant tempera- 
ture. Solutions of sodium chloride, potassium chloride, barium 
chloride, strontium chloride, ammonium chloride, sodium hydroxide, 
potassium hydi^oxide, sodium nitrate, potassinm riitrat©, barium 
nitrate, strontium nitrate, and ammonium nitrate were used. The' 
results indicate that in a general way the above formula is time. 
The discrepancies are discussed. A further series of measiriements 
was made with the following non-electrolytes: resorcinol, dextrose, 
sucrose, catechol, qiiinol, mannose, and ethyl alcohol. The chief 
point of interest arising from these experiments is that for non- 
electrolytes H is constant for all concentrations; on the whole, 
the results here are in general agreement with the above formula, 

J. F. 8. 

Possibility of Calcmlating the Properties of Liquids 
and Vapours. Johannes Gjsisslkb {J^eitsch. Elektrochem.,, 1918, 
24, 101 — 113),— A theoretical paper in which the author lias 
shown that for th© four substances fluorohenzene, benzene, ethyl 
ether, and carbon tetrachloride there is a region in which the 
physical properties can be represented by straight lines, and that 
within the limits of this area the physical properties can b© calcu- 
lated. Methods are worked out for calculating (1) th© molecular 
volume of th© saturated vapour from that of the liquid, (2) the 
molecular volume of a liquid from the temperature, (3) th.e 
coefficient of e'xpauBion ■ of a liquid from the temperature, (4) the 
vapour pressure of a liquid from th© temperature, (5) the ehaug© 
''of vapour pressure per degi'ee at a given temperature, (6) the 
latent heat of vaporisation of a liquid at a given temperature. 
The calculated and experimental values are compared, and it is 
shown that whilst there is good agreement in many cases, there 
are also divergences. The latter are attributed to the use of 
data obtained in a region removed from the limited region men- 
tioned above, or from data in the neighbourhood of the freezing 
point/ J, F/S. 

Atorai© a»d Molecular Numbers. Heebebt Stanley Allen 
(T.,/ 191S, 118, , 389 — 396).— A short, account ..is give^n, of ,the 
eignihcance of , the atomic number in connexion with the periodic 
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classification ol the elements. The atomic numbers of analogous 
elements differ by eight or a multiple of eight, or in some cases 
by a number which is two units greater than one oi* the foregoing. 
The reason for these variations from the rule of eight is the 
presence of three elements in group VIII of the periodic table. 

Molecular numbers of analogous compounds show similar rela- 
tions. In reference to organic compounds, it is pointed out that 
the molecular number for the group -CHg* is eight, and the rule 
of eight is consequently of wide application in organic chemistry. 
It is probable that many properties of chemical compounds will be 
found to depend on the values of the molecular numbers. 

H. M. D. 

Modified Mercurial Viscosimeter for Determining th.© 
Viscosity of Volatile Liquids* F. M. Lidstone (/. Soc. Ghem. 
Ind., 1918, 37, 148 — 149t). — In the apparatus described, an 
attachment is provided by means of which an equal excess pressure 
may be applied above and below the moving column of liquid in 
the viscometer. This prevents the formation of a cushion of 
vapour between the mercury and the volatile liquid under ex- 
amination, but does not interfere with the usual constants of the 
instrument. W. P S. 

Th© Viscosity ol Liquefied Gases. X. The Viscosity 
ol Liquid Hydrogen. J. E. Vbeschaffelt (Proc. K Akad. 
Wetensch, Aimterdmn, 1918, 20, 986 — 990. Compare A., 1917, 
ii, 408). — From observations on the time of oscillation of a specially 
designed oscillatory system immersed in the liquid hydrogen, the 
viscosity at 20*4® (abs.) has been found to b© = 0*000130, with an 
estimated accuracy of about 1%. A preliminary determination of 
the viscosity of the saturated vapour at this temperature (vapour 
preasure=76-9 cm.) gave ^/=:0‘000010. H. M. D. 

Solubility Measurements. Stewaet J. Lloyd (/. Physical 
Chem.,, 1918, 22, 300—302). — The measurements recorded were 
made incidentally in connexion with other work. Th© solubility of 
sulj)hur dioxide in benzene, toluene, nitrobenzene, o-nitrotohiene, 
and acetic anhydtido was measured at various temperatures. At 
20®, the solutions saturated at 756 — 760 mm. contain the following 
amounts in grams per litre: toluene, 236*0; nitrobenzene, 267*4; 
o-nitrotoluene, 236*0; acetic anhydride, 106. The solubility of 
aluminium chloride in carbon tetrachloride decreases from 0*74 at 
4® to 0*06 gram per litre at 34® ; in chloroform, from 1*00 at 0® to 
0*72 at 25® and 0*65 at —15®. Th© solubility of barium chloride 
in nitroberizene increases from 0*167 at 20® to 0*40 at lOO®, and 
that of benzoic acid in ethyl acetate from 8*0 grams per litre at 
-6*5® to 37*7 at 21*5® and 95*7 at 75®. ' ' H. M. t). ^ 

Reactions between Solid Substances.' Leslie, Henry 
Pabkeb (T., 1918,: 118,' 396 — 409,' Compare T., 1914, 105," l'5Q4)y 
— Th© rat© at certain' solid ' substances react together: bas 
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been exafiiioed i^ysietnaiioally by observaiioiiH ai various iempera- 
i, II res up to and above the* fusion temperature. The pairs of Buh- 
stances investigated were sodium carbonate and barium siilphate, 
silver nitrate and sodium carbonate^ cuprous chloride and sodium 
cjarbonate. In all cases, the mixtures were made from carefully 
dried substances. Although the results obtained show clearly that 
reaction takes place below the fusion temperature, and that the 
rate of the reaci.ioii between the solids increases continuously with 
rise of temperature, there is in all cavses a very marked increase 
in the velocity at the teanperature of fusion. The ratio^ of the 
velocity in the fuse<] mixture to that at the highest' temperature 
in the solid state varies in the three cases examined. It is 
immeasurably large in the mixture containing barium sulphate, is 
equal to about 150 for the mixture containing silver nitrate, and 
io about 20 for the mixture' containing cuprous chloride. 

The results seem to show that the liquid state per se has an 
influence on ibe. rate of interaction, which influence is to be dis- 
t,inguished from that of temperature. The fact that shearing 
stresses give rise to reactions between solid substances does not 
seem as yet to be completely explained, and it is suggested that 
such stresses produce changes o'f state in the surface layers which 
are equivalent to that produced by fusion. H. M. D. 

XantMc Acids and the Kinetics of their Decomposition. 
I, Hans vok Halban and "Waltbe Hecht (Zeitsch, BlektroeJiem,^ 
1918, 24, 65—82. Compare A., 1913, ii, 312).--The rate of de^ 
composition of xanthic acid [ethyl hydrogen dithiocarbonate, 
OEt'CS'STI] and methyl hydrogen dithiocarbonate in water at 0° 
has been studied. The solubility of these substances in water was 
first def ermined, and found to be at 0^: xanthic acid, 0*02 moL per 
litre ; methyl hydrogen dithiocarbonate, 0*05 .mol. per litre. The rate 
of decomposition was determined, by dissolving a known amount of 
the sodium salt of the acid in question in wate.r, and, when the 
solt:it'io,n had reached 0®, liberating the acid with a slight excess of 
hydrochlodc acid, then after a measured, interval of ti,me neutral- 
ising with a cooled solution of sodium hydrogC'ii carbonate and 
titrating with a 0*02iV-iodine solution. It is sliow,n that, contrary 
to the behaviour of solutions in 'Organic solvents, the velocity con- 
stants in the present case, when calculated O’U the basis of a uni- 
molecular reaction, decrease rapidly with decreasing concentration; 
the decomposition is positively catalysed hy hydrogen ions. This 
leads to the assumption that both the undissociated molecules and 
the ions take part in the reaction. On, the basis of this assump- 
tiO'B, the dissociation constants of the acids were calculated, and 
found to be independent of the dilution, a fact which confirms the 
assumption. At 0^, the dissociation constant for methyl hydrogen 
dithiocarbonate is found to be 0*034, and that for xanthic acid 
0*030. The addition' of sulphates (Na, Mg, ISrH,d to the decom- 
posing xanthic acids .in water solution strongly retards the action; 
for 'example, '0*25A-magnesxum sulphate reduces the velocity of' 
decomp'osiiion to one-third^ of the original value, and SF-ammomum 
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sulphate reduces it to one-sixth. A few velocity iiieasiiremeiits 
have been made in ethyl alcohol, methyl alcohol, propyl alcohol, 
amyl alcohol, and benzyl alcohol solutions to complete the data 
published in an earlier paper (Joe, cit.). Measurements were made 
at 0° on the partition of xaiithic acid between water and carbon 
disulphide, chloroform, nitrobenzene, light petroleum, benzyl 
alcohol, and amyl alcohol respectively. It is shown that the 
dependence of the partition coefficient on the dilution is in accord 
with the dissociation constant calculated from the velocity values. 
The absorption spectrum of solutions of xanthic acid in light 
petroleum, 0*5A-ethyl alcohol in light petroleum, and in diethyl 
ether was measured, but although the rate of decomposition is very 
different in the different solvents, no difference could be observed 
in the absorption curves. Benzyl hydrogen dithiocarbonate was 
prepared from the potassium salt. This substance is a solid, m. p. 
29^^, and when quite pure may be kept for several hours, and in 
non-hydroxy-solvents has a normal molecular weight. The solu- 
bility and rate of decomposition have been determined in twelve 
solvents. The saturated solution at 0® has the following concen- 
tration in these solvents: hexane 0*224 A, light petroleum 0‘316iV, 
methyl alcohol O’SGiV', acetic acid 0*41iy, nitromethane 1*49A, 
acetonitrile 3*26 A, carbon disulphide 3*70A, acetone 3 *41 A, diethyl 
ether 2 *93 A, benzene 3 *33 A, ethyl bromide 3*88A, and nitro- 
benzene 3* 15 A. The vanT Hoff velocity constant was calculated 
from the data, and these values, as well as those for xanthic acid, 
show that the catalytic influence of the solvent is not removed by 
the vanT Hof! calculation. J. B. S. 

Hydrolysis of Ethyl Citrate and the Ethyl Hydrogen 
Citrates. Julius Meyer (Zeitsch, EleUrochem,, 1918, 24y 

84 — 85). — Polemical; the author claims that the work of Pinnow 
(this voL, ii, 103) is not the first case in which the hydrolysis of a 
tribasic ester has been studied, and then proceeds to criticise the 
results published by .Pinnow. J, P. S. 

The Inflnence of Lipoids on the Rate of , Reaction. M. 
Siegfried (Biacliem. Tjei't^eh.^ 1918, 86, 98 — 109). — Lecithin 
inhibits the transformation of the yellow mercuric iodide into the 
red variety, and also the reduction of ammoniacal silver nitrate by 
phenylhydrazine. The latter reaction should be carried out in the 
dark, and in the presence even of diffuse sunlight the inhibiting 
action of the lipoid is diminished. S. B. S, 

Ester Catalysis of y-Lactones. Hjalmar Johaksson and 
Hugo Sbbelius {Ber,, 1918, 51, 480— 485).— It has recently been 
shown that the hydrolysis of jS-lactones tO' the hydroxy-acids is not 
catalysed by hydrogen ions {Lv/nda umversitefs arsskrift^ 1916), and 
it appeared to be of interest, therefore, to determine directly 
whether the hydrolysis of y-lactones, like the formation of them 
(compare . Taylor and Close, 'A.,' 1917, ii, 253), is catalysed by 
acids. 
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For 11)18 purpose, the catalysis oF ilio hydrolysis of y vaJero- 
lactone and y-butyrolactoiie by uitric acid luis been stiudied, tl)e 
liydroxy-acid being titrated by means ofJjariuin hydroxide. It is 
foiinc! that io the case of ydnityrolactone, with cpiantiiies of nitric 
acid represented by 9, 3, and 1, the time required for the produc- 
tion of the same- percentage of hydroxy-acid is :re|>resented very 
nearly by 1, 3, and 9. The results with valerolactono are similar; 
H-ioii conceul, ration, 6:3:1 (roughly), and times, 1:3:6. The 
hydrolysis of y-lactones is therefore a normal case of ester catalysis. 

J. C. W. 


Errors affecting Determinations of Atomic Weight. 
¥11. Hefinements in the Method of Weighing: Micro- 
balance: Application to the Atomic Weight of Heliina 
and Hydrogen. Ph, A, Guyk (/. Chim. Phys.^ 1918, 16^ 
MSI. Compare A., 1916, ii, 385, 386, 432, 435; this voi., ii, 40, 
41).' — The Taylor microbalance is discussed l)y the author and shown 
to be very suitable for the* accurate determination of gaseous densi- 
ties. Correct formula are developed for calculation of the density and 
.molecular weight of gases from the experimental figures obtained 
in this way. These formulae have been applied to the experimental 
figures obtained by Taylor {Fhf/s. Review^ 1917, 10, 653), when 
the following values were obtained : normal litre of hydrogen 
weighs 0*089858 gram, molecular weight 2*0151; normal litre of 
helium weighs 0*17835 gram, molecular weight 3*9976. These 
values differ hy about 10 per 10,000 from those calculated by Taylor. 
It is further shown that the Taylor microbalance appears to l>e 
susceptible of a few improvem mts, which are indicated by the 
author, and which, being made,;give an iuBtrument which will not 
only give the densities and molecular weights of gases with a pre- 
civsion at least equal to that of other methods, but which, /with 
very small quantities of, material, will give all the weighings neces- 
sary for the determination of atomic ratios. The great interest of 
the method lies in the fact that the deliermination of mass will 
resolve itself into the meastirement of length, which is much more 
precise than weighing with weights, no matter how carefully' 
calibrated. ” J. P. S. 


The Conception of the Chemical Element and the 
Phenomenon of Isotopy' (Addendum). K. Fajans (Jahr. 
BGdimhiiv, BleMronih^ 1918, IB, 101—102. Compare A., 1917, 
ii, 566). — ^In further pressing the. point' of view that isotopic 
elements cannot be considered 'as one element, in Boyle^s sense of 
undecomposability, an intimate mechanical mixture of isotopes is 
postulated as capable of being 'made, and' of texisting as ■ such in 
nature, which, since they. canTe imagined to 'be capable of being 
res.olved unto .their constituents, if of differ'ent 'denS'ity, by the 'use 
'.'Of.' suitable ffuids, cannot 'Ve 'regarded -m' und-ecomposable. ' 

F. S."'' 
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Molecular Frequency and Molecular Number* III« 
Inorganic Compounds. Lindemanii^ Formula* H. Stawlet 
Allen (Phil. Mag., 1918, fvi], 35, 445 — 460. Compare this vol., 
ii, 163). “—According to Lindemann, the characteristic molecular 
frequency of a compound is given by the formula v — /If FC 

ill which M is the molecular weight, V the molecular volume, and 
Tg the melting point of the compound on the' absolute scale*. 
Assuming ^ = 3*08x10^^, this formula has been used to calculate 
the frequency for a large number of inorganic compounds. The 
results, which are arranged according to the periodic groups, afford 
further evidence of the validity of the relation Nv — nvj^ or 
iV'v = (t?.i4- according to which the product of the molecular 
number and the characteristic frequency is a simple multiple of the 
fundamental frequency vj. 

The fact that this relation holds for compounds which include 
elements belonging to all the different groups of the periodic system 
makes it appear very probable that the above equation is the 
expression of a relation which is of fundamental importance and 
characteristic of the solid state of matter. H. M. D. 

Periodic System of the Elements. Charles P. Steinmbtz 
(/, Amer. Chem. Soe:, 1918, 40. 733 — 739). — It is shown that the 
single, double, and quadruple periodicities which characterise the 
periodic system can be completely represented by a Riemann surface 
having two singular points at —40 and —130. Incidentally, it is 
pointed out that it is unjustifiable to assume that the functional 
relation between the properties of the elements and their atomic 
weights can he represented on a plane. H. M. D. 

The Ductility of Metals and their Position in the 
Periodic System. G-. Tammann (Nachr. K. Ges. Wiss. Gdttingen, 
1917, 247—254 from ahem. Zentr., 1918, i, 509— 510).— Lothar 
Meyer indicated that the ductile elements lie near the maxima and 
minima of the. atomic volume curve. The author regards the 
occurrence of ductility as dependent on the formation of as. many 
slip-planes as possible in the direction of main extension and the 
occurrence of movement with as little force as possible, and he uses 
the term ductility in the commonly accepted sense of capacity to 
be drawn into wire. Pairs of elements which form a continuous 
series of mixed crystals are regarded as isomorphous, so that by 
starting from a known crystal lattice it is possible to find many 
other examples of the same type. In the periodic system, a certain 
symmetry prevails in the crystalline form of the typical crystals, 
but is interrupted by the non-metallic elements of the carbon group. 
Elements with various crystalline forms are ductile. The ductility 
is not dependent on any definite space lattice, but probably on the^ 
occurrence of only one kind of atoms, Jbetween which no valencies 
are active, in the lattice of their crystals. If the valencies between' 
the atoms of the, lattice become active, as in the binary compotchdS' ; 
of the metals, the' fonnal^ion of ' slip-bands 'is checked \ahd'; ''.the; 
dxictility disappears, D.' FV'T*"’' 'y 
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The BelationsMp of the Bare Earths to the Periodic 
System. Rudolf Vogel {Zeitsch. anorg. Chemu^ 1918, 102, 
1 77— 200).— -The in fitly attempts which have been .made to fit the 
olemetiis of the rare earths intO' existing groups of the periodic 
clasHifi<.‘atioii have all been unsatisfactory. There is only slight 
chemical and crystallographic Justification for placing lanthaninn 
ill the third and cerium in the fourth group, and in any case the 
valency of an element or the isomorphism displayed by certain 
of its salts serves as a very uncertain guide to> its true relationship 
to other elements. The author agrees with Tammann that an 
element should show little or no chemical affinity for another 
element belonging to the same group ; conversely, if two elements 
form a stable compound, they cannot belong to the same group. 
When this test is applied to the only rare earth element which is 
available in sufficient quantity for systematic study, cerium, it 
must he concluded that this . element can belong to none of the 
ordinary groups of the periodic system. It forms binary compounds 
with metals of every group, with the exception of those of groups 
VI and VII, which have not been studied, and many of these com- 
pounds are remarkahle for their great heats of formation and high 
melting points. In particular, cerium oomhiiies energetically with 
elements of groups III, IV, and V to foiun such compounds as 
CeA\ (m, p.‘T460''), CeAl^ (m. p. 1250<^), CeaSn (m. p. 1400°), and 
Ce^Bi^ (m. p. 1630°), whilst lanthanum also forms with aluminium 
a strongly exothermic compound, LaAIi, of high melting point. 

The new periodic law, based on the atomic numbers of the 
elements, requires the existence of sixteen elements between Ba(56) 
and Ta(73), Of these, fourteen rare earth elements are known, 
one being rnivssing between ISfd and Sm, and one between Lu and 
Ta. Whilst, therefore, the sixteen rare earth elements must form 
a continuous series with, the remaining elements, they must form 
a special group by themselves. 

A satisfactory representation of the position of the rare earth 
group in the family of elements is obtained in the following manner. 
The elO'mentB are arranged in order of atom,ic numbers on an 
ascending spiral, 'each turn of which correspondB with one; short 
period of eight elements, elements belonging to the same group 
appearing vertically above one another. After passing Ba, the 
spiral changes its course and develops a subsidiary, smaller loop 
which, after making rather more than a complete turn, rejoins^ the 
original path of the spiral at Ta, group V. On this subsidiary 
loop are crowded the sixteen rare earth elementR, which form a 
closely related family independent of the other groups situated on 
the main spiral. The elements La and' Ce appear on the small 
loop in ' fairly close proximity to the vertical lines through groups 
III ''and IV ' respectively on the principal ' spiral, and this may 
account' for' certain properties shown bv La and Ce'in common 
with the, elements of, groups III and IV revspectively. The rare 
earth element,, themselves .exhibit a certain periodicity in their 
basicity j magnetic' properties," and' in the solubility of their 'salta; 
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HMcli periodicity or gradual change of properties is to be inferred 
from the form of the loop. 

It is further suggested that the triads F6,Oo,]S[i, R,u,Rh,Pd, 
Os,Ir,Pt also form three secondary loops on the principal spiral in 
place of elements belonging to group ’YIII. Each triad then forms 
a sub-group similar in character to the rare earth group, and homo- 
logous elements of the three triads appear on vertical lines parallel 
to the axis of the spiral. It is significant that the typical magnetic 
elements Fe, Co, Ni, and also the strongly paramagnetic elements 
Tb, Dy, and Ho, are all among those elements which do not con- 
form to the normal course- of the periodic s 3 rstem. E. H. R. 

Gas Generatmg Apparatus. L. W. Winkler {Zeitsch. 
a-Nffevf. Oheni.^ 1918, 31, i, 64). — An apparatus for generating small 
quantities of hydrogen sulpliide, carbon dioxide, hydrogen, etc., 
consists of a wide tube constricted at its middle so as to form two 
short, cylindrical bulbs; the upper bulb is provided with a tap 
and contains the ferrous sulphide or calcium carbonate, etc., whilst 
the lower bulb is conuected by a glass tube to an acid reservoir at 
some height above the bulbs. The whole apparatus is made in one 
piece. W. P. S. 

Experimental Retort for Dry Distillation. F. E. Coombs 
(Met, mid Ohern, Enr/,, 1918, 18 , 425). — The retort consists of a 
cylinder of metal closed at the bottom. A similar cylinder, but of 
slightly larger diameter, so as to slid© loosely over the retort, forms 
the lid, to which a bent delivery tube is fitted. The lid is secured 
to the retort by screws. The apparatus is placed in a bath of fused 
metal or sodium hydroxide, the level of which is below the top of 
the retort, which is now sealed by the liquid entering the annular 
space inside the lid. The contents of the retort can b© distilled 
at a known and regulated temperature. The advantage claimed 
is accessibility for cleaning and charging. H. J. H. 

Extraction Apparatus for thi© Laboratory. Carl G. 
Schwalbe and Walter Schulz (Ghem., Zeit,, 1918, 42, 194).— A 
modification of the Besson extractor (A., 1916, ii, 26) in which no 
corks are employed and larger quantities (4 — -6 litres) of material 
may be extracted. Th© apparatus consists of a white metal cylinder 
in the upper part of which is fitted a wir© ring which carries a fin© 
cotton bag holding the material to be extracted. Above this bag 
is fitted a cylindrical condenser, through which a stream of water 
flows. The apparatus stands in a water-bath heated by a gas burner 
in the usual manner. All gas- and water-connexions are made of 
metal so as to ensure th© safety of th© apparatus. A. B. S. 

Simple Arrangement for Simultaneous Stirring and 
Filtration. Fritz Feigl (Zeitsch, angew, Ghem., 1918, 
31, i, 68).— To obviate th© errors which occur when portions of a 
saturated solution at high temperatures are removed for solubility 
determinations, th© author describes a combined stirrer and filter.' 
The apparatus consists of a stout-walled, wide test-tube from^ which 
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the bottom, lias been removed, and on totlie sides of whi(?h a 
of glass vanes have been fastened. One end of the tube is covered 
with a piece of linen or hardened filter paper, the other end is 
inserted into a hole in a wooden pulley. The tube is then partly 
immersed in the saturated solution and rotated ; the clear, saturated 
solution slowly filters into the tube, whence it can be withdrawn in 
suitable quantities. If a semiperraeable membra nens substituted for 
the filter paper, the apparatus may be used to determine the velocity 
of diffusion of colloids below their coagulation temperature. 

J. F. S. 

Grinding Glass Tips lor Drop-weight Apparatus* Ea,rl 
C. H. Davies (/. Anier, Ohein. Soc., 1918, 40, 784—7 85). ---For 
the measurement of surface tension by the drop weight method, it 
is necessary to prepare capillary tips gi circular cro'SS''SeGtion by 
g, rinding until the section is flat and smooth and the edges are 
perfectly sharp. To facilitate this, the author recommends the 
use of Wood’s metal or other similar low melting alloy. The glass 
tube, made ready for the final adjustment of the tip, is lowered 
into the molten alloy, some of which is drawn into the capillary. 
The tube is left in position until the alloy has solidified, when the 
tip becomes firmly embedded in the alloy. The tube and alloy 
are then ground until the requisite sharp edge is obtained. 

H. M. D. 

Willem Homberg* F. M. Jaeger (Chem. Weekhladj 1918, 
15, 602 — 605). — Further particulars of the life of the alchemist 
Homberg, including a reproduction of part of an autograph letter 
(compare this vol., A,, ii, 164). A. J. W. 

Anselmus ^Boetius de . Boodt. F. M. Jaeger (Chem, 
Weekhladf 1918, 15, 628—671). — An account of the life and 
researches of the mineralogist de Boodt, who was born at Bruges 
in 1550, and died at the same place on June 21st, 1632. 

A. J. W. 

Lecture , Experiments for Demonstrating the Law of 
Multiple Proportions* F. Emich (Zeitsch anal, Ckem,, 1918, 
67, 65' — 71). — Simple experiments are described, and comprise the 
estimation of oxygen in cupric and cuprous oxides by reductiou 
with hydrogen, the formation of normal potassium tartrate and 
potassium hydrogen tartrate, and the gasometric evstimation of 
carbon dioxide in sodium carbonate and sodium hydrogen 
carbonate. W. P. S. 

Some Lecture Experiments with Silver Carbide* 
^cetylide]. John Eggeet, and Hans Schimank (Ben, 1918, 
Si, 454—456. Compare A., 1917, ii, 462). — The experiments are 
designed to show that pure silver carbide detonates very mildly in 
a vacuum, its bursting power under ordinary conditions being due 
to the rapid heating and expansion of the surrounding air. 

J. a w. 
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The Relation of Iodine to Sulphur and Selenium. ’ E. 
Beckmann and C. Platzmann {Zeitsch. anorg, Chem,, 1918, 102, 
215 — 222). — The molecular weight of iodine determined cryo- 
scopically in sulphur (K = 213) corresponds with Sulphur dis- 
solved in iodine has the molecular composition S3, hut in the same 
solvent, selenium is dissociated into 86.3 and Se^, although in organic 
solvents it exists as Seg, and iodine, on account of its low dielectric 
constant, would not be expected to have dissociating properties. 
The freezing point ol sulphur is raised by selenium, as is to be 
expected, since the two substances are isomorphous. On account 
of the sparing solubility of selenium in sulphur, experimental 
determinations were limited to concentrations up to 2*5% Se. Over 
this range, the elevation of the freezing point was approximately 
proportional to the concentration, and averaged 0*242'^ per 1% Se. 
It is concluded that in sulphur-selenium mixtures the latter is 
present as Seg. 

The depression of the freezing point of sulphur-selenium mix- 
tures by iodine and diphenyl was determined. The cryoscopic 
constants of mixtures containing up to T58% Se were found to be 
practically equal to that of sulphur alone. On the assumption that 
the change of the freezing point of sulphur containing selenium 
and iodine is the algebraic sum of the elevation due to Seg and the 
depression due to L, the total effect was calculated and the result 
compared with the observed value for a number of concentrations. 
The agreement was generally satisfactory. There is no evidence 
of the formation of a compound between selenium and iodine, and 
the low molecular weight of selenium in iodine solution remains 
unexplained, E, H. R. 

Action of TMonyl and Snlplinryl Chlorides on Sulphur 
and Phosphorus. H. B. North and J. Claude Thomson (/. 
Amer, Chem, Soc,j 1918, 40, 774 — 777). — Thionyl and sulphury! 
chlorides were heated in sealed glass tubes with sulphur and phos- 
phorus at temperatures ranging from 70^^ to 180*^, Both chlorides 
react with sulphur at 160° to 180°, with the formation of sulphur 
dioxide and sulphur monochloride. Under similar conditions, the 
two chlorides react with both red and yellow phosphorus, with the 
formation of phosphorus trichloride, according to the equations 
3 SO3CI3 + 2P = 2PCI3 + 3SO3, ■ 4SOC12-+ 2P = 2Pae + 2SOg + S3CI2 . 
Prolonged heating tends to produce phosphorus pentachloride in 
accordance with the equations PCl3-|-S02Cl2=PCl5-i- SO2, SPClg-h 
4SOCl3-3PCl5-f 2SO2+S2CI3, but these reactions are far from 
complete after heating for several hours at 160—180° in presence 
of considerable' excess of the aulphuryl or thionyl chloride. 

^ ' H. 
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'•-‘•Oxidation of Sulphur Dioxide and Animonia in th© 
Fresencejof Platinum and Hhodium. P. Wenokb aud C. 
Urfer {^Aiin. Ghmi, aml.^ 1918, 23, 97—104), — Maxiinimi oxida- 
tion of siilpliiir dioxide takes place at 432^ in tlie preseiuie of 
platinum black, 96'8% of the dioxide being converted into sulphur 
trioxide. When rhodium black is used, as the catalyst, the maxi- 
mum oxidation (91 '1%) occurs at 610°. In the case of ammonia, 
97% is converted into nitric and nitrous acids by platinum black 
at 533° to 562°, whilst with rhodium black a maximum oxidation 
of 69 '7% is attained at 662°. W. P. 8. 

Synthesis of Ammonia at' High Temperatures. II« 
EmvARB Bbadfoed Maxted (T., 1918, 113, 386—389. Compare 
168). — Further observations on the combination of nitrogen 
and hydrogen at high temperatures have been made by passing the 
1 : 3 mixture through a capillary tube fitted with platinum wire 
electrodes, between which sparks were made to pass by connecting 
the wires with an induction coil. When the distance between the 
electrodes is gradually reduced, the ordinary spark discharge is 
transformed into a small high-tension arc characterised by a con- 
tinuous flame of high temperature. In experiments in which the 
rate of passage of the gas was kept constant and the size of the 
gap reduced, it was found that this wavS accompanied by a con- 
tinuous increase in the percentage of ammonia formed. Similar 
results were obtained when the speed of the gas was controlled so 
as to give a constant time of contact. For a fixed width of gap, 
the percentage of ammonia was found to increase as the rate of 
flow of the gaseous mixture diminished. The results generally are 
in agreement with those obtained in the previous high-temperature 
measurements (loc, dt,), H. M, I). 

Synthesis of Nitrosyl Bromide. E. Moles (J. Ohmk Phys., 

1918, 16, 3--10; AnaL Qnim., 1918, 16, 377 4185)". 

The author has examined the reaction of nitric oxide on l)romine, 
and tire nature of the resulting nitrosyl bromide, with the object- 
of ascertaining whether this substance is suitable for use in ’the 
determination of the atomic weight of bromine by the method 
employed by Wourtzel (A., 1913, ii, 771) for chlorine with nitrosyl 
chloride. 'After a series of very careful experiments, it is foivnd 
that the nitrosyl bromide produced always contains a slight excess 
of bromine, and consequently the compound is of no use for the 
purpose of determining atomic weights. J. F. S. 

Preparation of Carbon Tetrachloride from Carbon 
Disulphide and Chlorine. Isco Chemical Co. (U.S. Pats, 
1260621 and 1260622). — ^Carbon disulphide containing free sulphur 
is^ treated with chlorine in the presence of a catalyst to form sulphur 
dichloride and carbon tetrachloride, and an additional quantity of 
carbon disulphide is then added 'to convert the sulphur dichloride 
into sulphur monochloride, with the formation of 'more carbon 
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tetracliloride. Th© product is treated with sufficient tin to convert 
til© sulphur monochlorid© into sulphur, with th© formation of 
stannic chloride, and, after separating the sulphur, water is added 
to hydrate the stannic chloride, and the carbon tetrachloride is 
recovered from the mixture by distillation. A, S. 

Camsticisin^ o! Potassium Carbonate. E. Belloni 
(Ann, Ghim. Afplkata^ 1918, 9, 115 — 149). — The reaction between 
potassium carbonate and calcium hydroxide is reversible, and may 
be represented as a heterogeneous system in which there are two 
solid phases and one liquid' phase containing variable proportions 
of the other components. Erom mathematical data based on the 
consideration of the formulas of Bodlander and Lucas (A., 1905, 
ii, 634) and Le Blanc and Kovotny (A., 1907, ii, 22), the follow- 
ing general isotherm for the conversion of an alkali carbonate into 
hydroxide by the action of calcium hydroxide has been deduced : 
0’hcoH(NaOH)67KaCO;KNa.cO;j) where 6'2K.on represents 
the concentration in gram-molecules of alkali hydroxide, the 

concentration of th© alkali carbonate in the final solution, and 
the concentration of the carbonate in the initial solution. The 
constant Jf, which represents any given concentration giving stable 
equilibrium, is a definite function of to which th© form may be 
given — + aAcj}^. In the special case of the conversion of 

potassium carbonate into hydroxide at 100*^, and for values of <p 
varying from 0 to L5 (that is, for solutions up to 3A), the equa- 
tion assumes the form (7 -koh / Ok 2 CO;{ = 133*20 — 127*85^ 4 - 43‘50<^^. 
The yield of potassium hydroxide obtainable from a solution of 
potassium carbonate of known concentration ma y be calcula ted by 
means of the equation (7 koh = A’( — 0-25 -h \/ 0*0625 + c^/iT). At 
eqtial molecular concentration of the solutions and under the same 
conditions of temperature, a gi*©ater yield of hydroxide is obtained 
from sodium carbonate than from potassium carbonate. The 
formation of a double carbonate of potassium and calcium at a 
given temperature is only possible at a single definite concentra- 
tion, which at 100^, th© temperature for technical preparation of 
hydroxide, is 61*78 grams per 100 c.c. This corresponds with a 
concentration much higher than is used in the manufacturing 
process. The temperature has a great influence on the velocity of 
the reaction, but does not affect the final stag© of equilibrium. The 
results for equal concentrations, <f>, at 80^ and 100° were practic- 
ally identical. [See also J, Soc- Ohem, hid,, 368a.] C. A. M. 

Equilibria in Solutions contaiBing Mixtures of Salts. 
I. Tbe System Water aud the Sulphates and CMorides of 
Sodium and Potassium. W. C. Blasdale (7. Inci Eng, Chem., 
1918, 10, 344—347). — The conditions which govern the 

separation by fractional crystallisation of sodium and potass- 
ium 'Salts were investigated' by the aid of the phase, rule 
diagrams for such solutions. The equilibrium conditions of the 
/reversible reaction 3KC1 -f 2NaoSO4,10Il2O ^ Kj^hra(S 04 )v 2 4- 
3NaCl4“20H2O were studied, and 'the compositions of^the solutibUB''' 



ii 232 


ABSTIiACi’S OF CHEMICAL FAPEllS. 


satAirated witli oil© or mor© of Ikes© salts at 0'^^ 25*^^ 50^^, 75^'^^ and 
100^ were determined and plotted with respect to four axes repre- 
senting sodium sulphate, potassium sulphate, potassium chloride, 
and sodium chloride. The diagrams represent tlie composition of 
ail possible solutions which can be in equilibrium with these four 
salts, and with Glauber's salt and sodium potasBium sulphate 
(glaserite), and indicate the stability of glaaerite under widely 
varying conditions. [For details, seey. Soe. (Jhem, 3G9a.] 

W. F. F. 


Separation of Sodium and Potassium Chlorides and 
Sulphates by Fractional Crystallisation. W. C. Blasdale 
(J. Ind, Eng, Chem,, 1918, 10, 347— 353).— The application of the 
principles described in the preceding abstract to the separation of 
mixed solutions is shown. Diagrams are given representing the 
composition of mixed solutions of (1) potassium chloride and sodium 
chloride, (2) potassium chloride and potassium sulphate, (3) potass- 
ium sulphate and sodium sulphate, (4) sodium sulphate and sodium 
chloride, and (5) mixtures of potassium salts with sulphates and 
chlorides of sodium and potassium. The diagrams are used to 
determine possible cycles of operation by which the various salts 
may be successively crystallised by evaporating and cooling at suit- 
able temperatures. [For details, see J, Soc, Chem, Ind., 369 a .| 

W. F. F* 

Production of a Stable Sodium Percarbonate. Hbnxbl 
k Co. (B.E.-P., 303556, 1915 ; from Ohem, Zentr,, 1918, i, 497).— A 
compound, 2Na2C03,3H202, is obtained by the addition of sodium 
carbonate to an aqueous solution containing at least a sesquimoie- 
cular proportion of hydrogen peroxide; instead of sodium carbonate 
and hydrogen peroxide being taken as such, these substances may 
b© produced in the solution by a suitable chemical change, for 
example, from sodium peroxide and sodium hydrogen carbonate. 


Tbe Calcium Arsenates. E. H. Eobiksok {J, Agric, Bes,, 
1918, 18, 281 — 294).— Pure calcium hydrogen arsenate was pre- 
pared by pouring a calcium chloride solution slightly acidified with 
acetic, hydrochloric, or nitric acid into a sodium hydrogen arsenate 
solution similarly acidified. A heavy, voluminous precipitate was 
formed, which was washed by decantation, filtered, washed with 
hot water until free from chlorides, and dried «,at 100*^. The wash- 
ings were evaporate<i to a small volume, when crystals separated, 
and were 'washed and dried. Analysis showed both the powder 
and crystals to have the formula CaHAs04,Ii20. The water of 
crystallisation was lost at 175^. 

Pure tricaleium arsenate was prepared by pouring an alkaline 
calcium chloride solution into an. alkaline sodium hydrogen arsenate 
solution. A heavy, voluminous precipitate was ' formed, which was 
washed by centrifuging and '''decantation,, and' then/ filtered; tod 
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dried at 100°. Analysis agreed with the formula Cag(As04)25‘2Ho0, 
The water of crystallisation was lost at 175°. 

The specific gravity of the salts was determined hy weighing in 
specially dehydrated absolute alcohol at 20°. The results were : for 
CaHAsO^^H^O, Df 3-09; for CaHAs04, 3*48; for Ca3(As04)2,2Il20, 
3’23; for Ca3(As04)2, 3’31. Solubility was determined at 25° in a 
water-bath fitted with a revolving bottle-holder. One hundred 
grams of the solution contained in the case of CaHAs04 0*3108 
gram of the salt, and in the case of Ca3(As04)9 0'0133 gram. 

J. H. J. 

An Artificial Patina. Otto Grotian (Zeitsch. Blehtrochem.^ 
1918 , 24 , 83). — The author describes a method of artificially pro- 
ducing an incrustation or patina on copper articles similar to that 
found on ancient bronzes. This film is produced by electrolysing 
a solution of copper sulphate between copper electrodes for three 
minutes with a current density of 1 amp. /per sq. decimetre; the 
current is then interrupted and the cathode removed from the 
liquid. The anode is allowed to remain imdisturhed in the liquid 
for twenty-four hours. The procq^s is repeated several times, 
alternately passing the current for three minutes and leaving the 
anode for twenty-four hours. After several repetitions, the anode 
is removed and found to he covered with a beautiful bluish-green, 
non-crystalline patina, which cannot he removed hy washing. On 
analysis, the film is shown to have the composition CuO,3HoO. 

J. F. S. 

Mercury Fulminate and its Estimation. G, S, Heaven 
(J. Soc. Oheni. Ind,, 1918, 37, 143 — 147t). — Commercial mercury 
fulminate consists of a crystalline powder varying in colour from 
pale cream to dark brown; the largest crystals do not exceed 1 mm. 
in length, and these are more sensitive to impact than are the 
smaller crystals. A very fine powder, sifted through calico, fails 
to fire. Fulminate is soluble in alcohol, ammonia, pyridine, 
potassium cyanide solution, and in cold water, but is decomposed 
by hot water, alkali solutions, and thiosulphate solution. It does 
not inhibit the growth of fungi; Tncoderma viride and Acro- 
skdapmmi^ alhm Frenss grow readily on bags containing fulminate, 
and even on the crystals themselves. The following method is 
recommended for the analysis of detonator composition containing 
fulminate, antimony sulphide, potassium chlorate, etc. A quantity 
of 0*3 gram of the sample is treated with 50 c.c. of A/ 10-thio- 
sulphate solution, 0*3 gram of boric acid is added, the mixture is 
stirred for three minutes, and then titrated with sulphuric acid, 
using methyl-orange as indicator. The sulphuric acid is standard- 
ised previously against pure mercury fulminate. Any antimony 
sulphide which may be present is then collected on a filter, washed, 
dried, and weighed, or estimated volumetrically if the sample, con- 
tains powdered glass. To the' filtrate are added 100 c.c.' of 10% 
ferrous sulphate solution , containing' 1 c.c. of free sulphuric' acid,' 
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the iiiixtiiire in boiled for thirty miiuites, the .mercury Hiilphide 
collected, dissolved in aqua regia, the Holuiioii neutralised with 
ammonia, acidified with hydrochloric acid, and the mercury pre- 
cipitated as sulphide. The mercury sulphide is collected and 
weighed, and the filtrate, containing reduced chlorate, is oxidised 
with nitric acid, and the chloride estimated voliunetrically. 

W. P. B. 

Preparatioa of Inorganic StannicMorides« J'. G. R 
Druce (Chem. Neivs, 1918 , 117 , 193 — 196 ). —A number of stanno- 
and stanni-chiorides of uni- and bi-valent metals have been pre- 
pared. The stannochl Glides were obtained by crystallisation of 
acid solutions containing stannous chloride and the chloride of tbe 
second metal. To' obtain the stannichlorides, these solutions were 
first subjected to the action of chlorine. The recorded analyses of 
the products, in which the water of crystallisation was obtained 
by difference, show that magnesium and zinc yield anhydrous 
stannochlorides, whilst those formed by potassium and ammonium 
contain two molecules of water of crystallisation. The data for 
the stannichlorides correspond with the following formute : 
LioSnClo,8HoO; Nac,SnCIc,6HoO ; K.SnClo ; RkSnCloj 

(NH4)2SnGlo; * 

CaSnCl,; ; SrSnCl,^, 4 H, 0 ; MgSnC?1^5,6K>0 ; Zii8nCl<5,6H.O ; 

CdSnClfl^ CVSnCl6,6H30jMSiiCIo,^ 

The anhydrous potassium, rubidium, and ammonium, stanni- 
chlorides are quite stable in the air and do not deliquesce. The 
alkaline earth stannochlorides are entirely deliquescent, and on this 
account it was found impossible to obtain a pure specimen of the 
barium salt. H, M. I). 

Normal Zirconyl Nitrate « En. Chauvenet and L. ’ 

Nicolle (Oompt. rend., 1918 , 166 , 781 — 783 ).— The authors were 
unable to confirm the existence of a normal zirconium nitrate, 
Zr(N03)4,5H20, commonly described in text-books. By evaporating 
a solution of zirconium hydroxide in nitric, acid, even in an atmo- 
sphere saturated with nitric acid fumes, they always obtained a 
zirconyl nitrate', Zr0(N0.^)2,2Ht>0, or at temperatures below 
the hpdrate, Zr0(ISr0.d2,3*5H20. Attempts to prepare the 
anhydrous nitrate were not successful, the dehydration being always 
accompanied by loss of nitric acid. W. G. 

Basic Zirconyl Nitrates. Ed. Chauvenbt and (Mlle.) L. 
Nicolle (Compt. rend.y 1918 , 166 , 821 — 824 ).— Zirconyl nitrate, 
Zr0(N03)2,2H20 (compare preceding abstract), when dissolved in 
water, slowly undergoes hydrolysis, and there is slow formation of 
' a precipitate having the composition Zr0(^03)2,Zr02,wH20. A 
study of the neutralisation by A/TOO-sodium hydroxide of the 
nitric acid formed during the hydrolysis showed that there are two 
reactions, namely, 

' '2Zr0(N03);+2NaOH=:'2NaN03 + ZrO(N 03 ).,Zr 0 . 4 'H 20 
and 'Zr0(N03)2d-2Na0H = 2NaH03+Zr03 4-H20: 
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Wlien. the normal zirconyl nitrate is heated at 120^"^ in the 
presence of nitric acid vapour, it undergoes dehydration, and at 
the same time loss of nitric acid, giving a basic nitrate, 
3 Zr 0 (N 03 ) 2 ,-Zr 02 , 7 H 20 , If the dehydration takes place in air, 
there are formed the following basic nitrates: at 110°, 
2 Zr 0 (N 03 >>,Zr 0 ., 7 IL 0 ; at 150°, Zr 0 (N 03 )., 2 Zr 0 „ 4 H .0 ; at 215°, 
Zr0(N03)2,7Zr02,5H20 ; and at 250° Zr0(Nb3)2,l6Zrd2.4H20, and 
above this temperature zirconium oxide is formed. W. G. 

The Resistance Limits of Mixed Crystals of ¥aiiadiiim 
and Silicon with Iron. G. Tammann {Nachr. K. Ges. 
Gottingefh, 1917, 161 — 179; from Chem. Ze/itr., 1918, i, 510). — ^The 
“resistance limit” is the term given to the composition of mixed 
crystals at which a sudden alteration occurs in the susceptibility 
to chemical agents. Whereas it is possible to observe in a direct 
manner the alterations in the surface of polished pieces of alloys 
consisting of copper-gold or silver-gold mixed crystals, this cannot 
be done in the present case, and it is necessary to observe, instead, 
the effect of various reagents on the metal. After ordinary, slow 
cooling, mixed crystals of iron and vanadium containing up to 
0*43% molecule of the latter are ferromagnetic, whilst mixed 
crystals richer in vanadium are inactive. Examination was made 
of the behaviour of the mixed crystals towards solutions of various 
salts and acids, the resistance limit being found at 0*50 ±0*05 mol. 
vanadium. 

The iron-silicon mixed crystals gave rather irregular results ; 
solutions of metallic nitrates cause the iron in the mixed crystals 
to become passive ; the action of acids is also somewhat abnormal ; 
copper sulphate, mercuric chloride, gold chloride, and several other 
salts, together with iodine, indicate a resistance limit at 0*25 mol. 
silicon, which appears to conffrm the existence of the compound 
FeSi. ' B. F. T. 


Mineralogical Chemistry. 


The Old and' the New Mineralogy. Sir Henrt Alexander 
Miers (T., 1918, 113, 363 — 386). — A lecture delivered before the 
Chemical Society on April 18th, 1918. H. M. B. 

Chemical Composition of Melanophlogitas. E. Manzella 
(Ann, Chim. AppUcata, 1918, 9, 91 — ^101. Compare Lasaulx, this 
Journal, 1876, ii, 54; Bertrand, A., 1881, 1000). — Melanophlogite, 
a mineral discovered by Lasaulx in association with certain speci- 
mens of sulphur, is characterised by its behaviour on heating, 
changing successively in colour to greyish-yellow, 'gr'eyish-blme,;' and 
deep bluish-black. ■ Purified 'specimens of various origin recently 
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examined had the following compoHition : hydrogen.. 1’47 i.o J‘56; 
carbon, 3*32 to 3*91; silica, 88*76 to 89*12 sulphuric anhydride, 
0*63 to 2*49; iron and loss, 0*27 to 0*60; and substances imcleter- 
milled, 2*67 to. 4*94%. A decrease in tlie proportio-u of sulphuric 
anhydride was, accompanied by a reduction in the degree of blacken- 
ing on heating, but other experiments showed that the alteration 
ill colour must be attributed solely to carbonisation ol the organic 
constituents in the mineral. C. A, M. 


Analytical Chemistry. 


Acidimotry of Coloured Solutions. An Application of 
tlie Pocket Spectroscope. Alpreo TiisraoE (J. Soc, Chem, Ind.^ 
1918, 37, 117; /. Am.eK Chem. Soc., 1918, 40, 873- -879 A 
method is described whereby highly coloured acid solutions may be 
accurately titrated. The process depends on the fact that the 
absorption spectra of indicators are different in acid and in alkaline 
solutions. To make a determination, two similar vessels are taken, 
one of which contains the solution to be titrated and the other an 
equal volume of distilled water. To the latter, one drop of standard 
alkali is added, and then the indicator is slowly added from a 
burette until the characteristic absorption band shows a sufficiently 
sharp edge. The position of this edge is noted. Then the same 
volume of indicator is added to the solution to be estimated, and 
alkali added from a burette' until the characteristic band is observed 
in the same position. This gives the end-point of the titration. 
The change does not involve the appearance of a new absorption 
band, but rather the shifting of a band already present. The 
method was tested on solutions of sulphuric ^ acid of known concen- 
tration, which were coloured by the addition of neutral tea extract 
or liquorice. The results are quite as accurate as those obtained 
for colourless solutions by the ordinary method. The amount of 
indicator' used is rather larger than that generally employed; the 
exact amount necessary must he found experimentally. In the 
present experiments, 1 c.c, of methyhorange and 2*5 c.c. of 
cochineal extract were used. J. F. S, 

Mercuric Oxide as a Standard for Volumetric Analysis. 
L. Rosenthaler (Zeitsch. anal. Chem., 1918, 57, 98).— Incze has 
recommended the use of yellow mercuric oxide as a standard in 
volumetric analysis (A., 1917, ii, 327), but the author points out 
that he and Abelmann had previously used mercuric oxide for the 
purpose (A., 1913, 'ii, 786). , , ■ ' W. P. 8. 

Betectiom of'AniO'iis.,, 'Feitz’Feigu {ZmUch. 

'67, 135 — ^138).— The substance is boiled with concentrated sodium 



ANALYTICAL CHEMISTEY. 


ii. 237 


carbonate solution or fused with a mixture of sodium and potassium 
carbonates; after filtration, the solution is nearly neutralised with 
nitric acid and warmed with the addition of an excess of solid zinc 
nitrate. The mixture is filtered; the precipitate contains zinc 
sulphide, sulphite, phosphate, borate, fluoride, ferrocyanide, ferri- 
cyanide, and cyanide, and also molybdate, vanadate, and tungstate, 
whilst the filtrate contains zinc thiocyhnate, chloride, bromide, 
iodide, sulphate, thiosulphate, and sulphite. These substances are 
then identified by drop reactions without further separation. 
[See also J'. Soc, Chem. Ind,^ W. P. S. 

Estimation of Chlorine in -Organic Substances (Gastric 
Juice^ Bloody Milk, etc.). Sirot andJoRET {Ann, Ghim, anal, 
1918, 23, 109 — 113). — The total chlorine in gastric juice is estim- 
ated by Volhard's method after the sample has been treated with 
Esbach’s reagent (10 gi*ams of picric acid and 25 grams of acetic 
acid per litre of water) and filtered* Chlorine in organic and in- 
organic combination is estimated in the same way after the sample 
has been evaporated to expel free hydrochloric acid, whilst chlorine 
in inorganic comhination is obtained by titrating the residue left 
after evaporation and incineration. In the case of blood, sodium 
metaphosphate is recommended as a clarifier; 20 c.c. of the blood 
are mixed with 75 c.c. of water, 10 drops of nitric acid, 20 c.c. of 
5% sodium metaphosphate solution, and 1*5 c.c. of acetic acid. 
The mixture is then diluted to 200 c.c., filtered, and the chlorine 
titrated in the filtrate. The acetic acid-picric acid solution may 
be used for precipitating the casein, etc,, in milk previous to the 
estimation of the chlorine present. W. P. S. 

Grairimetric Analysis. V. [Chlorides , Bromides, and 
Iodides.] L. W. Winkler {ZeitscK angm, Chem.^ 1918, 31, 
i, 101—103),— Chlorides, bromides, and iodides are precipitated by 
a small excess of iV-silver nitete in 100 c.c. of the cold solution to 
which has been added 5 c.c. of iV'-nitric acid, or, in presence of 
ferric salts, 10— 20 c.c. In the case of chlorides and bromides, the 
mixture is left for one hour and then boiled ; in the case of iodides, 
the silver is added first, the nitric acid after half an hour, and the 
mixture is boiled after another half-hour. Twenty-four hours 
later, the precipitate is collected on a plug of cotton wool in a 
Kelch funnel and dried at 132^. It is washed with 50 c.c. of 
water acidified with nitric acid, and later with 50 c.c. acidified 
with acetic acid. Correction values amounting to a few tenths 
of a mg., according to the weight of the precipitate, are used to 
improve the accuracy of the results. Iodides may also be pre- 
cipitated in the presence of hydrochloric acid as palladium iodide. 
0*6 Gram of palladium is dissolved in nitric acid and the solution 
evaporated to dryness several times with hydrochloric acid; the 
residue is taken up with 10 c.c. of 10% hydrochloric acid, 1 c.c. 
-nf alcohol is added to remove -any free chlorine, and the , solution; 
^made up to 100 c.c. In absence of chlorides, the palladium iodide:'': 
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reniaiiis in colloidal solution; when precipitated cokl, it is .floccii- 
leiifc,, and becomes granular on heating. With a preponderating 
quantity of iodidej the neutral solution is diluted so that 100 c.c. 
will give about 0*1 gram of precipitate; Id) gram of sodium chloride 
is acldedj and 10 c.c. of palladium chloride solution, with agittitioTi. 
The liquid is heated until the precipitate becomes granular, and 
the latter is collected on the cotton filter after twenty-four hours, 
washed with 100 c,e. of cold water, and dried at 132^. With siriall 
quantities of iodide, 100 c.c. of the liquid are acidified with hydro- 
chloric acid and precipitated with 1 c.c. of the palladium solution in 
the cold. The precipitate is allowed to remain for twenty-four or 
forty-eight hours, according to its quantity, and is collected In the 
fioccuient condition. The palladium iodide is sonie.vliat soluble in 
presence of alkali bromides; in presence of large quantities of 
chlorides, a small correction is applied. J. F. B. 

Titration. Method lor Chlorine, Bromine, Cyanogen, and 
Mercury. Emil Votocek (Chem. ZeiL, 1918, 42, 257 — 2G0). — 
Chlorides may be titrated with standardised mercuric nitrate solu- 
tion in the presence of a small quantity of nitric acid; 0‘06 grain 
of crystallised sodium nitroprusside is used as the indicator, and 
the volume of the solution should be about 250 c.c. Sulphates, 
phosphates, and chlorates do not interfere, but sulphites and nitrites 
must not be present. The method is trustworthy and more accurate 
than Volhard’s method. [See further, J. Soe. tfhem. Ind.^ July.] 

W. P. S. 

The Estimation and Distrihntion of Bromine in the 
Organs and in the Blood after Dosing with ^ Sodinm 
Bromide. W, Axjteneikth {Munch, med, Wock, 1918, 65, 
33—35; from Ghem, Zentr.^ 1918, i, 472 — 473). — ^Bromiiie in 
bromides of the alkali metals can bo estimated colorimetrically by 
treating the acidified aqueous solution with potassium hydrogen 
sulphate and potassium permanganate, the- liberated bromine being 
extracteil with chloroform and the extract compared with a 
standard bromine solution, ■ using the Autenrieth-Koxiigsberger 
colorimeter. The method is not affected by the presence of chlorine 
and is especially suitable for small quantities. Organs such aa 
liver, kidneys, brain, eto., are heated in a nickel crucible with .pure 
sodium hydroxide and a little potassium nitrate, and the acidified 
solution treated in the manner described. Sodium bromide is 
retained tenaciously by the human organism, and only very slowly 
eliminated by the kidneys, its retention being favoured by a diet 
poor in chlorine. The brain shows no specific attraction for 
bromine. B. P, T. 

Grairimetric and Volumetric Estimation of Fluorine 
Precipitated as Thorium Fluoride. F. A. Gooch and 
Matsusuke Kobavashi^ {Amer. J, Sci., 1918, [iv], 45, 370—376). 
— Investigationbf the method described by Pisani {A., 1916,' iiySSS) 
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sliowed that the acidity of the solution and the excess of pre- 
cipitant are important factors in the estimation of fluorine as 
thorium fluoride. The acidity of the solution (as free acetic acid) 
should be from N jbO to A^/5, and the quantity of thorium added 
should not exceed by more than 50% the amount required for the 
precipitation. The thorium fluoride may be collected and ignited 
to oxide, the latter being taken as a measure of the thorium fluoride, 
ThP4,4H20, or the excess of thorium, after filtration, may be pre- 
cipitated as oxalate and this titrated with permanganate solution 
(compare this voh, ii, 177). [See, further, J. Soc, Ghem., Ind., 
391a.] W. P. S. 

Time as a Factor in Gravimetric Analysis. I. Pre- 
cipitation of Sulphuric Acid, Z. Karaoglanow (Zeitsck. anal. 
Ghent., 1918, 67, 77 — 98). — In the precipitation of sulphuric acid 
as barium sulphate, the rate at which the barium chloride solution 
is added has a considerable influence; the most trustworthy results 
are obtained when the addition is extended over a period of not 
less than 1'5 minutes. The concentration of the solutions, stirring, 
concentration of hydrochloric acid, etc., also have an influence, 
but temperature has little effect. The presence of potassium 
chloride decreases the amount of barium sulphate found, and to 
some extent counterbalances the effect of rapid precipitation, but 
this compensation depends on definite conditions of experiment. 

W. P. S. 

The Estimation of Sulphates in Wrine, A. L. Plohb 
(Arch. Neerland. phajsiol., 1918, 2 , 346 — 351). — The benzidine 
method of Eosenheim and Brummond for estimating inorganic 
and ethereal sulphates gives satisfactory results. If the liquid 
becomes coloured after hydrolysis of the ethereal sulphates by 
hydrochloric acid, and the colour interferes with the titration, it 
can be removed sufficiently by treating the liquid with animal 
charcoal. S. B. S. 

Estimation of Non»protein Nitrogen in Blood. Isidor 
Gbeenwalb {J. BioL Chem., 1918, 34 , 97 — 101). — A full account 
of work previously published (A., 1917, ii, 623). H. W. B. 

New Method for the Direct Nesslerisation of Ammonia 
in Urine. Jambs B. Sumneb (J. Biol Chem., 1918, 34, 37 — 41). — ■ 
In the Folin and Benis direct Nesslerisation method (A., 1916, 
ii, 574), the Merck's blood charcoal may be replaced by copper 
sulphate. The urine fls treated with a practically saturated solu- 
tion of copper sulphate (298 grains of the crystallised salt per litre). 
Copper hydroxide is then precipitated by adding a 2‘03iV'-sodium 
hydroxide solution until the neutral point is almost reached, when 
about 90% of the creatinine is also precipitated. The small amount 
of creatinine remaining in solution is not sufficient to interfere 
with the subsequent 'Nesslerisation. ■ . 

For rough comparative tests, standard colours similar to those 
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obtained by Nesslerisation are prepared by dilution of a solution 
containing 6% of crystallised ferric chloride and 2’5% of crystal- 
lised cobalt nitrate, 11, VV, I'i. 

Apparatas for the Estimation of Nitric Acid liy the 
Sclmlze-Tiamann Method. Kael Leuchs {Gk&m. ZeiL^ 1918, 
42, 235). — The decomposition flask is closed with a glass stopper 
provided with a tapped funnel and a delivery tube, and the stopper 
is surrounded by a water-seal. The delivery tube, which is bent 
downwards and under the lower end of the gas-eollecting burette, 
is provided with a glass non-return valve. The whole apparatus 
is constructed of glass. W» P. 8. 

Gasometric Estimation of Nitrates. ,0. A. Hill (Analyst, 
1918, 43, 215 — 216). — When an external reaction bottle- is used in 
the estimation of nitrates by shaking the latter with sulphuric 
acid and mercury, it is necessary to fill the bottle previously with 
a gas inert towards nitric oxide. Carbon monoxide may be used 
for this purpose, and is prepared by heating a mixture of sodium 
formate and concentrated sulphuric acid. [Bee, further, J. Soe, 
Ghem, Imi., July,] W, P. B. 

New ¥olnm 0 tric Method for the Estimation o! Phosphates 
in Urines. Argeo Angiolani (Giorn. Farm. GJmn., 1917, 66,, 
251 — 252; from Ghem. Zentr., 1918, i, 571).- — Twenty-five c.c, of 
the urine are treated ^with 1 c.c. of 20% hydrochloric acid, 1 gram 
of ammonium chloride, and 10 c.c. of a citric acid-magnesium 
solution (a solution of 35 grams of magnesium oxide in 260 grams 
of citric acid, the total bulk being 500 c.c., which is then treated 
with 400 c.c. of 10% ammonia solution and kept for two hours). 
The precipitate is collected, washed with very dilute ammonia 
solution, dried at 30—40^, and then dissolved in 50 c.c, of IV f 10- 
sulphuric acid, of which the exceeds is then titrated with N / 10- 
sodium hydroxide solution, using methyl-orange as indicator. One 
c.c. of A /10-acid is equivalent to 3'55 mg. PgOr,. D. F. 'T. 

Marsh’s Apparatus. W. Kiekby (P/mm. P, 1918, 100, 
286). — A tube loosely packed with cotton wool , is inter|'K)Hecl 
between the generating flask and the hydrogen jet with the ol)ject 
of preventing any risk of explosion. 0. A. M'. 

Simple Process for the Estimation of Small Quan- 
tities of Arsenic in Corpses. H. Fuhneb' (Ber. Dsut 
Fharm. Ges., 1918, 28,' 221 — 229). — The process consists in the 
destruction of the animal matter by permanganate and sulphuric 
acid, the distillatioh of the solution with sodium chloride, and the 
estimation of the arsenic in the distillate by the Gut^^eit method, 
using mercuric bromide paper. [See J. Soc. Ghem, Ind,, July.] 

J. H. Jv' 
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Estimation of Carbon Dioxid© in Carbonates by ' 
Dittrich's Method. Bkla von Horvath (Chem, ZeiL, 1918, 42, 
121). —Carbon dioxid© may be estimated in sodium carbonate or 
barium carbonate by beating the same at dull redness witb borax 
wiiicb lias^ been heated previously at 1000^; the carbonate is 
decomposed readily, and the loss in weight gives the amount of 
carbon dioxide present, [See, farther, J. Soc. fJhem. Lnd., 369a.] 

W. P. S. 

Filtration of Silica. P. Nicolarbot and J. Koenig { Ann , 
(Jhim. anal., 1918, 23, 104 — 109). — The fact that a minute 
quantity of silica passes into the filtrate when hydrated silica is 
evaporated to dryness and then collected on a filter does not appear 
to be due to solubility of the silica ; the effect of successive evapora- 
tions and heating at 110® is to agglomerate the silica so that the 
whole of it is retained by a good filter. It is recommended that 
the silica bo twice evaporated with hydrochloric acid and heated 
at 110®, but without intervening filtration, before it is collected; 
the filtrate may be passed once more through the filter. [See, 
further, J. Soc. Ghem. hul, July.] W. P. S. 

Estimation of Strontium. L. W. Winkler iZeitsck. mgm, 
Ohem.f 1918, 31, i, 80 and 83 — 84), — As Sulphate . — One hundred 
c.c. of a neutral solution containing 0*5 gram of strontium salt are 
acidified with 1 c.c. of acetic acid, heated to the boiling point, 
and 10 c.c. of a 10% solution of sodium sulphate are added. Heat- 
ing* is continued until the precipitate is powdery, when it is left 
overnight. It is transferred to a Gooch crucible, washed with 
50 c.c. of saturated strontium sulphate solution, and weighed after 
drying at 132®. If the filtrate is required further, alcohol is used 
as the washing agent. The presence of other salts, especially mag- 
nesium chloride and hydrochloric and nitric acids, leads to low 
results. 

/U* (larh()'naie,--A:Q Gram of potassium nitrate and 10 c.c. of 
10% sodium carbonate solution are added to a boiling solution of not 
more than ()’5 gram of strontium salt in 100 c.c, of solution. Next 
day the precipitate is washed with 50 c.c, of saturated strontium 
carbonate solution and weighed as SrCO;j after drying at 132®. 
Owing to incomplete loss of carbon dioxide on ignition, the pre- 
cipitate cannot b© weighed as oxide. ' 

''As Oxalate . — The precipitation is made with 10% solution of 
potassium oxalate, and resembles that of the sulphate. After 
remaining overnight, the precipitate is washed with saturated 
strontium oxalate solution. It is dried at 100® ior two hours and 
we^hed as SrC 204 ,H 20 , or at 132® for six hours and weighed as 
SrC^ 04 . .Other ^ salts, especially magnesium chloride, interfere. 
This is the most convenient and exact method of estimating 
strontium. H. J. H, ’ 

^ Time ' as a -Factor in Gravimetric Analysis, Preeipita- 
tioa of Barium Chloride with Sulphuric Acid, Z. Kabao- 
GLANOW (Zeitsch, WThal. Chem., 1918, 67, 113-121).- — ^In the gravi- 
VOL* cxtv. ii, 13 
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metric estiiriatio-n of barium as barium sulphate, suipluiric acid 
should be used for the precipitation; alkali sulphates must not be 
used. The acid should be added rapidly; if it is added slowly, the 
results obtained are too low. [See, further, Soc. Oheni. Tad,, 
3r)2A.] W. P. s. 

Volumetric Estimation of Lead by means of Ammonium 
Molybdate. Lindt {Zeitsch. anal, Chem., 1918, 57, Yl— 76).»-~»Tn 
this process, it is essential that an excess of ainmoirium acetate 
should be avoided iii dissolving the lead sulphate; the results 
obtained are too high in the presence of such excess, but are trust- 
worthy when the lead sulphate^ is dissolved in the nrinimum requi- 
site quantity of the acetate solution. [See, further, J. Soe, (yjiem, 

liid./mA.] w. p. s. 

Estimation of Copper as Copper Oxide alter previous 
Precipitation as Thiocyanate. ' G, Fbnnke and J. Forsommann 
{Ghem, Zeit,^ 1918, 42, 205—206). — ^^The inconvenient drying of 
the cuprous thiocyanate precipitate to constant weight is unneces- 
sary, and may b© avoided by conversion of the |}reci])itate into 
cupric oxide by roasting in a muffle at a temperature near 800°. 
[See also J, SW, Chem, Ind,, 391a.] I). F. T. 

Analysis of White Metal. F. Kurek and A, Flatii (Ch&nu 
Zeit.y 1918, 42, 133 — 134). — Tin is estimated by dissolving the 
alloy in hydrochloric acid with the addition of ferric chloride, 
reducing the tin with metallic iron, separating the precipitated 
antimony and copper, and titrating the filtrate with ferric chloride 
solution. The antimony and copper are then dissolved in hydro- 
chloric acid to which potassium chlorate is added, excess of free 
chlorine is expelled by boiling the solution, the two metals ai'e 
separated as their sulphides, the antimony sulphide is dissolved in 
sodium sulphide solution, again precipitated in the presence of an 
excess of oxalic acid, dissolved in hydrochloric acid, the solution 
boiled until the antimony is reduced, and then titrated with, 
potassium, bromate solution. Suitable methods are also described 
for the estimation of lead, copper, iron, aluminium, nickel, and 
zinc in the alloy. [See, further, /. Sac, Chem, Ind,^ 877a.) 

W. 1\ S. 

Use of Metallic Silver as a Reducing Agent in tbe 
Volumetric Estimation of Iron, Graham Edgar and A. IL 
Kem\p (J. Amer. Ghem, Soc.^ 1918 , 40, 777 — 784). — The reaction 
between metallic silver and solutions of ferric sulphate in the 
presence of sulphuric acid and a soluble thiocyanate has been ex- 
amined. The results obtained show that silver may be employed 
to efect the complete reduction of the ferric salt provided the 
dissolved silver is precipitated by thiocyanate. ' •' The resulting 
ferrous solution is filtered, treated with an excess of silver 'nitrate, 
and titrated with; potassium’ permanganate. A,n 'alternative 
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metliod consists in titrating the excess of silver nitrate with 
standard thiocyanate. 

The thiocyanate serves to show when the reduction is complete, 
and further advantages of the method are that silver is usually 
quite free from iron, that it does not reduce titanium at all, and 
that it reduces vanadium quantitatively to the quadiivalent con- 
tlitioii. [Compare J . Soc. Ohem. hul., 391 a .] H. M. D. 

Estimation of Iron in Lactic Acid. A. Harvey (J. 8 oc . 
Li^ather Trades^ Ghem,, 1918, 2, 37—38). — Iron in lactic acid can 
be estimated very exactly by a colorimetric method in which the 
colour developed with potassium ferrocyanide is matched against 
the colour produced by standard iron solution. Potassium thio- 
cyanate is useless. ^ F. C. T. 

Quantitative Separation of Iron from tlie Cerite Metals 
in tlie presence of Calcitim. A. Wobeb (Zeitsoh. landto, 
Ve/mteJisw. Oesterr,, 1917, 20,500 — 501; from Ohem, Zentr., 1918, 
i, 47 6).' — weighed sample is dissolved by prolonged treatment 
with 2% hydrochloric acid, and to an aliquot portion of the solu- 
tion there is added tartaric acid in the proportion of approximately 
four grams to one of the substance. On saturating the solution 
with hydrogen sulphide and adding aqueous ammonia until a pure 
black precipitate of iron sulphide is obtained, the transiently pre- 
cipitated hydroxides of the cerite metals are redissolved. The iron 
sulphide is treated dn the usual manner, whilst the estimation of 
the cerite metals is effected by the method of Hauser and Wirth 
(A., 1908, ii, 778). D. F. T. 

Estimation of Nickel with a-Benzildioxime. R. Btrebinger 
{(diem, Zeit,^ 1918, 42, 242 — 243), — ^The author agrees with Gross- 
marui and Mannheim (A., 1917, ii, 391) that Atacfc’s method of 
estimating nickel by precipitation with a-benzildioxim© is trust- 
worthy for small quantities of the metal. When, however, the 
quantity of nickel exceeds 0*025 gram, the precipitate contains a 
certain amount of occluded a-benzildioxime, and the results 
obtained are too high. In such cases, the precipitate should be 
ignited atxd the resulting nickel oxide weighed. W. P. 

Estimation of Chromium in Chromium Salts, Chrome 
LiquorSy Leather Ashes, and Chromium Residues. Karl 
Schorlemmeb (GoUef/ium, 1917, 345' and 371; from Ghem, Zentr., 

1918, i, '377- 378).— The solution of the chro'mium salt is treated 

cautiously with approximately 'A-sodium hydroxide until the pre- 
cipitate has redissolved. Aqueous hydrogen peroxide of approxim- 
ately 3% concentration is then added, and the solution is boiled 
until no more oxygen is liberated. The resulting solution is 
acidified with sulphuric acid, and the amount of chromate estiniated 
by one of the usual ' volumetric methods. I weather ash or dry 

13—2 



ii. 244 


ABSTRACTS OF CHEMICAL FAPEKS. 


diro'oiliim residues should be uiixed with aiiliydroas sodium 
carbonate and magnesium oxide and roasted until yellow, tjie 
aqueous extract then being titrated after acidiiication. For the 
oxidation of solutions of vei'y impure chromium salts, it is better 
to use alkaline potassium permanganate solution. I'lie presence of 
iron in the asli of chrome leather may interfere with tlie cliroTniiini 
estimation. . I). F, T. 

Estimation of Molybdenum. 0. Bindke {GImn. 1918, 
42, 255). — When molybdenum is precipitated as sulphide and the 
latter then ignited to oxide, the oxidation is not complete unless 
the substance, after preliminary ignition, is treated with nitric 
acid, evaporated, dissolved in ammonia, reprecipitatecl with nitri<; 
acid, evaporated, and ignited. A correction must be made for any 
traces of matter which remain insoluble when the ignited oxide is 
dissolved in ammonia. [See, further, J. Roc, Oheui, hid,,. July.] 

w. p. s: 

The Estimation of Molybdenum as Lead Molybdate. 

Robert Strebingee {Oesterr, Ghem, Zeit,, 1917, [ii], 20, 226 228 ; 

from Cheni. Zentr,, 1918, i, 378), — For the estimation of niolyb*- 
denum in ferro-molybdenum, 0'5 — 1 gram is fused with 10 grams of 
sodium peroxide in an iron crucible. The product is extracted with 
500 c.c. of water, and 100 c.c. are taken for the test; after the 
removal of any iron by the addition of nitric acid and then 
ammonia solution, the solution is neutralised with acetic acid, 
boiled, and treated successively with solutions of lead acetate 
(2 — 5 grams) with acetic acid (2 c.c.) in 30 c.c. of water, and arn- 
monium acetate (10 grams) in 50 c.c. of water. After boiling for a 
short time, the precipitate is allowed to settle for six hours. The 
precipitate is removed fey filtration, washed with dilute ammoniuin 
acetate solution, dissolved in diluted nitric acid, and reprecipitated 
by the addition of a solution of ammonium acetate (10 grama) in 
50 c.c, of very dilute acetic acid. After twelve hours, the lead molylr- 
. date is again separated, washed, dried, and ignited at a moderate 
temperature before final weighing as PbMo 04 . 

A Colour* 'Reaction of Thorium and Zirconium with 
Fyrogallolaldehyde. H. Kaserer {Ghem. Zeit,, 1918, 42y 170).~ 
On the addition of an aqueous solution of pyrogallolaldehyde to one 
of a thorium compound, a yellow colour is formed, and, after a 
time, a dirty yellow precipitate is produced, which when filtered 
of leaves a colourless filtrate. Zirconium compounds, after boil- 
ing or after the addition of hydrogen peroxide, give a similar 
colour and precipitate with cerium compounds; the yellow colour 
remains after boiling. In the presence of nitric, sulphuric, or 
hydrochloric acid^ a colourless solution and no precipitate are pro- 
duced. A solution containing only 0*1 mg. of thorium nitrate per 
lOOv'c.c, shows the 'colour, clearly. Pyrogallol, pyrogallolcarboxylic 
' ' acid, and protocatechualdehyde do not give this reaction . 
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The pyro’gallol aldehyde is prepared by dissolving 38 grams of 
pyrogallol and 36’3 grams of forraanilid© in absolute ether, conden- 
sing this with 15’ 2 grams of phosphoryl chloride, and filtering after 
twelve hours. The residue is dissolved in alcohol and precipitated by 
sodium chloride. The crystals are treated with warm sodium 
hydroxide, a current of hydrogen is passed through the solution, 
after which it is acidified and the aldehyde extracted with ether 
and purified by conversion into the bisulphite compound. 

A. B. S. 

GrapMc Methods of Analysis. Hans Gradenwitz (CJmiL 
ZeAt., 1918, 42, 221). — The composition of such mixtures as form- 
aldehyde, methyl alcohol, and water, and ethyl acetate, alcohol, 
and water, may be found from the graphs given, the data to he 
determined being, in the first case, the specific gravity and the 
formaldehyde content, and in the second, the specific gravity and 
the ethyl acetate content. [See, further, J. Soc. Chevi, Ind.y 392 a.] 

W. P. S. 

Method for Detecting Small Quantities of Chloretone 
(TrichlorO'j50riJ. "butyl Alcohol) in Aqueous Solutions. T. B. 
Albrich (/. Biol. Ghem,^ 1918, 34 , 263 — 267). — The solution con- 
taining the chloretone is subjected to steam distillation. If a 
large amount of chloretone is present, it crystallises in the cooler 
part of the condenser in needles. When only small amounts of 
chloretone are present, crystallisation may not occur, but if the 
distillate is placed in a small fiask fitted with a refiux condenser 
and boiled for half an hour, needle crystals are then obtained in 
the condenser when the amount of chloretone exceeds 0*25 mg. 
If protein is present, it should be digested with pepsin and hydro- 
chloric acid before the steam distillation is carried out. The 
presence of other organic solvents prevents the crystallisation, and 
i,huH inter lerOvS with the recognition of chloretone by this method. 

H. W. B. 

Estimation of Cholesterol in. Blood. L. East, V. C. 
Myers, and Emma L. Warbell {Proc. Soc. Bxf. Biol. Med., 1917, 
15, 1 — 2^ from Phyml. AhBtr., 1918, 3 , 31), — One c.c. of blood 
is extracted with chloroform, and in the extract the cholesterol is 
estimated colorimetrically by the Liebermann-Burchard reaction 
(compare Physiol, Ahstr., 1917, 2, 675). The values obtained are 
lower than those of Bloor, but are believed to be more accurate. 

W, G. '' 

' Cammidge’s Method for the Estimation of [Reducing] 
Sugar in' Urine- B. W. Garbow (Pharm. J., 1918,^ 100, 
148 — 149).— In estimating sugaf by this method (A., 1917, ii, 276), 
it is ' noticed in titrating back 'the excess of iodine with thio- 
aulphat© that up to the point where the blue starch iodide is 'dis- 
charged the solution; is , transparent, hut immediately after the;fi'rst 
end-point is reached a' slight opalescence ' begins ' to ^ appear,.. , in- 
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aiitiior describes a iiietiiod whereby silver solutioiis may be titraicxl 
witli io'dide in the presence of such jnetals and in very dilute solu- 
tion by use of a solution of palladous nitrate as indicator. The 
indicator is prepared by dissolving 0*06% of ])aIlado'iis nitrate in 
16% nitric acid; it is found advisable to use a protective colloid 
along with the indicator to' prevent the occlusion of potassium 
iodide or silver nitrate. For this purpose, a 5% solution of gum 
arabic is found most advantageous. 'The indicator is converted 
by the first excess of iodide- into palladous iodide, which gives a 
red colour to the solution ; this action is sensitive to- 1 part in 
500,000. This method is further to be recommended on account 
of the accuracy and easy reproducibility with both iV/10- and 
If 1 1000 -solutions. The author discusses at soni,e length the 
possible errors of the method, and gives full details .of the- pro- 
cedure to be adopted for iV/10- and i\^/ 1000-solutions. J. F. S* 

Field Methods lor the Determination of the Total 
Hardness of Water. A. S. Bkhrman {PhiUp-jjine J. Sci.j 1918, 
13, [A], 21- -27). — Blacher’s method of titration with potassium 
palmitate has been adapted to field conditions. The water is 
titrated with standard pellets of the reagent. [See, further, J. 
So'C. Che?n, Ind,, June.] H. J. II. 

Analysis of Glass. L. Bonnet (Ann. Falsify, 1918, 11^ 
26 — 31). — A scheme is given for the analysis of glass containing 
silica, iron, aluminium, manganese, calcium, magnesium, potassium, 
and sodium. The usual methods of separating and estimating these 
constituents are employed. [See, further, /. Soe. Cfheni. JrifL, 
1918, 266a.] W. P. S. 

Estimation of the Redncing^ Power of Urine, hoth free 
from and containing Dextrose, by means of an Alkaline 
Glycerol-Copper Solution. H. Ruoss {Zeitsck physiol. Ohem., 
1918, 101, 131 — 164).— The method previously described (A., 1917, 
ii, 549) is modified by employing a glycerol-copper solution ami by 
using always the same volume of urine with varying quantities o! 
copper solution instead of maintaining a constant volume of the 
latter and varying the former. The glycerol-copper solution is 
prepared by , dissolving 3*464 grams of copper sulphate in 10 e.e. 
of Ixot water, cooling, and adding 15 c.c. of glycerol and 22 c.c. 
of sodium hydroxide solution (D 1*357). The mixture is again 
cooled, 5 c.c. of a 30% potassium thiocyanate solution added, and 
then the volume brought to 100 c.c. by the addition of 25% sodium 
chloride solution. For' an estimation, 5 c.c. of urine are treated 
with from OT to 1 c.c. of the new reagent, and, after boiliiig, the 
end-point determined in the manner previously described (lo^c.'dt,). 
The amount of copper solution is varied until it is exactly reduced 
by the dextrose or other reducing substances present in.' the urine* 
Attention is directed to the fa'ct that the reducing power of 
urine 'free from sugar is proportional to H-l, where' . O' is the 
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g'ra.viiy ol.' iiio urine, and tliat the urine may L)e freed from 
siibsta/nces containing nitrogen by treatment with an excess of the 
PatoimSclibiidorl! mercuric nitrate reagent (A., 1908, ii, 311), the 
excess of^ mercury being subsequently removed by precipitation with 
alkali followed by zinc dust, H, B. 

Copper-Phosphate Mixtures as Sugar Reagents^ A 
Qualitative Test and a Quantitative Titration Method for 
Dextrose in Urine. Otto Bolin and W. S. MoElleov (J. Biol 
(Jhem.-.j 1918, 33, 513 — 519). — The qualitative reagent is prepared 
by dissolving 100 grams of sodium pyrophosphate (U.S.P.), 30 
grams of crystallised disodium hydrogen phosphate, and 50 grams 
oi anhydrous sodium carbonate in about a litre of water, and add- 
iug 13 grams of copper sulphate previously dissolved in about 
iOO c.c. of water. The solution appears to keep indefinitely and 
is cheaply prepared. To test for reducing sugars, 5 c.q. of the 
reagent at© placed in a test-tube, five to eight drops (not more 
than 0*5 c..c.) oi: the urine added, and the mixture boiled for one 
minute, or heated in boiling water for three to five minutes. 
.M.inute traces of sugar are indicated by various grades of turbidity, 
larger a:mouats by unmistakable precipitates of cuprous oxide. A 
slight turbidity occurring after cooling may be due only to the 
reducing action of normal urine. 

For quantitative estimation, the only solution required is an 
Jicidilled copj)er sulphate solution containing 60 grams of crystal- 
lised cop|)er sulphate and 4 c.c. of concentrated sulphuric acid per 
litre. Five c.c. of this solution correspond with 25 mg, of dextrose 
or Imviilose, 45 mg. of anhydrous maltose, or 40*4 mg., of anhydrous 
lactose. Th.e other necessary reagent is a dry mixture containing 
100 grams of ci'ysiariised disodium hydrogen phosphate, 60 grams 
of dry sodium c.arbonatc, and 30 grams of socliuni or potassium 
thiocyatmie. The auliliors recommend the titrations to be made 
in test-iul)es, using undiluted urine. This simplification is made 
possible l)y, atia(‘,}uug to the ti]> of an ordinary; 25 c.c. glass- 
siojrpered liureilo artother i,ip consisting of a glass tube drawn out 
at one eurl to an almost ca|>illary bore, and delivering between 
forty-five ami :flf ivy-five drops of urine per c.c. If the burettes 
<'a!'ryiiig atjcessory ii|>H are 'filled by suction, the necessity of rinsing 
tlm burette with tlm sugar solution to be titrated is "avoided, which 
can be proved by .filling the burette with 'water after it has just 
been emptied from a urine containing 5% of sugar. On testing 
'ill© water in the lower part of the burette, it is found to be quite 
.free from sugar. To carry out an estimation, 5 ch. of the copper 
reagent and 4 to- 5 grams of the dry salt mixtur^' are heated in a , 
testrtube until a clear solution is obtained (a pebble is added to 
prevent bumping). Twenty-five drops of urine are run in' from 
the burette, and the mixture gently boiled for 'two minutes. If 
the soluticm is still blue, more urine is run in, bdilingtor one minute 
after each' addition, until the solution is oolourless. From the 
total number of drops, the "volume, of urin©' added can be computed, 
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and lieuco tte percentage of dextrose in tlie urine. Tlie results 
of tiio titration sliould be confirmed by a repetition, in wliicli tlio 
first, addition of urine slioiild be only two or three drops less than 
the full amount of urine required. The total period of boiling 
must not be less than four or more than seven niimitea. 

The presence of albumm in the urine does not obscure the end- 
point of the titration. The use of the test-tube instead of a flask 
or beaker greatly retards the reoxidation of the cuprous oxide and 
materially aids the rapid j)erformance of the test. If desired, a 
5 c.c. burette graduated in 0*02 c.c. divisions may be used instead 
of the ordinary burette with capillary tip described above. 

H. W. B. 

Estimation of Lactose in Milk. Otto Folin and W. Denis 
(J, Biol. Ohe/in,^ 1918, 33, 521 — 524). — The authors describe two 
methods, based on titration and colorimetry respectively, the 
fo,rmer biflng considered to give the more nearly accurate results. In 
the titrati|Oii method, the reagents and apparatus described for the 
estirnationi of dextrose in urine (preceding abstract) are employed, 
and iieith© 5 ,r the protein nor the fat is previously removed from 
the milk. 'The milk is simply diluted with water (i : 4) and added 
directly to tJie copper-phosphate solution, boiling being continued 
rather longer’ than in the estimation of dextrose. 

For the^ ctolorinietric estiination, a modification of Dehn and 
Hartman’s m^ethod. (A., 1914, ii, 223) is described which is based 
on the coloiif ' developed when an alkaline solution of lactose in 
saturated picrho acid is heated for a fixed time at 100°. [See, 
further, J. Boh Ghcm. Iml, 278 a .] H. W. B. 

Estimation' of Dicyanodiamide in Old Calcmm Cyan- 
amide. H. E Happen (ZeitscJi. cmgew. Chem,^ 1918, 31, 31-““32).- — 
A sample of vei 'ey old calcium cyanamid© was found to be free from 
cyanamide nitfllogen; the dicyanodiamide nitrogen was estimated 
by Carobs and Hager’s methods. The results obtained by these 
two methods drd not agree (compare Hager and Kern, A., 1916, 
il, 687), and author suggests that the difference may be due, 
i'ti part, to the ©presence of urea in the sample. This is confirmed 
i)y the results o i analyses of mixtures of urea and dicyanodiamide ; 
urea has less efifect on the results obtained by Carok method than 
it has on those ;Sfomid by Hager’s method. ' W. P. S. 

> 

The Spectdroscopic-qnantitativ© Estimation of Uro- 
ckromogen. aT'EAtiaoTT Baumgaktel {Biochem. J^eiisch, 1918, 
85, 162' — 170).~birThe author gives a modification of the method 
of Weiss for the' ''.estimation of utrochromogen by oxidation with 
potassium permang. 'ianate, in which the colorimetric method adopted 
by Weiss is replactd^d by the detection of excess of permanganate 
spectroscopically. \Te5h© method has been applied to the determina- 
tion of the urochrofteiogen output in the urine in certain patho- 
logical cases. \^„ ' , S. B. S. 
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Double Refraction and Optical Activity of Liquid*™ 
Crystalline Substances, Felix Stumpp {Jahr. Badioaht, Eleh- 
tronikj 1918, 15, 1 — 64). — A useful and detailed resume, including 
Mbliograpliy, of the work since the earlier resume in the same 
journal by R. Schenck in 1909, is given in six chapters, entitled: 
(1) Double refraction of iiiactiv© and active substances. (2) Rota- 
tion of plane of polarisation. (3) Theory of uniaxial active 
absorbing crystals. (4) Observations on the state of polarisation 
oblique to the axis of the advancing waves. (5) The theory of 
M. Born and its experimental examination. (6) The action of the 
magnetic field on liquid-crystalline substances. F. S. 

d 

Anomalous Molecular Distribution in Mixed Crystals 
as the Cause of their Anomalous Double Refraction, G. 
Tammann (Nfzchr. Ji. Ges. TFm'. Gottmgen^ 1917, 226 — 235 ; from 
Ghem, ZefUr.^ 1918, i, 567). — A consideration as to the cause of 
the internal strains to which the anomalous optical properties of 
some mixed crystals have been attributed. It is not very probable 
that during rapid crystallisation correct distribution of the com- 
ponents can occur completely so that the blending is entirely con- 
sistent with the symmetry of the space lattice. The disturbance 
in the molecular distribution will cause a reduction in the linear 
velocity of crystallisation and a deviation in the properties of the 
mixed crystal from those expected from its symmetry; both these 
effects are frequently observed. If an anomalous mixed crystal 
represents an unstable system, the solubility should be least for 
the normal mixed crystal, as has,' indeed, been observed. It is 
calculated that the alteration in solubility to be expected from 
the effect of the internal strains in a certain case is 0’3%, whereas 
the qbser’^ed difference in solubility may attain 50%. According 
to this result, the abnormal arrangement in the crystal lattice 
exerts a direct influence, and not merely an indirect effect on 
account of the internal strains. B. F. T. 

Electrical Double Refraction in Liquids. C. Bbegholm < 
(Ann. Physik, 1917, [iv], 64, 611—518). — The author discusses 
the question of the dependence of the electrical double refraction 
on the composition and constitution of organic compounds, and 
points out that Kerr's constant cannot be considered to offer a 
suitable basis for the comparison of different substances. In place 
of Kerr's constant R, the quantity = + 2)M is 

proposed, X being the wave-length of the light used, n the ordinary 
refractive index, M the molecular weight of the substance, 'E the 
dielectric constant, and ^^its density. The quantity MS^ repre- 
sents the electrical double refraction of .the molecular .refraction , 
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for a layer of liquid 1 cbi. in thickness and an electrostatic field 
of unit intensity. The values of for a number of substances 
are compared j and from this it would seem that in tlie case O'f 
aromatic compounds which have similar absorption spectra, the 
value of varies but little with the nature of the substituent 
element or ffroup and its position in the benzene ring. 

H, M. D, 

The LigM Emission of Gases and Mixtures of Gases 
by Electric Discharges. L, Hambuegbr (Proc. iC Ahad. 
n ctensch. Amsterdam^ 1918, 20 , 1043—1048). — -A summary is 
given of experiments in which the effect of pressure and of the 
intensity of the electric discharge on the emission spectra of certain 
gases and gas mixtures was examined. 

The observations made with nitrogen, hydrogen, neon, and 
helium show that the intensity of the lines and bands is propor- 
tional to the energy of the discharge, and that the inaximum 
emission is displaced towards the ultra-violet when the pressure is 
decreased. Argon behaves quite differently, and the nature of the 
divergence depends on whether the red or the blue spectrum is 
emitted. If the intensity is plotted against the strength of the 
current, curves are obtained which are concave or convex to the 
current axis, according to whether the red or the blue spectr e in is 
considered. 

Observations made on mixtures of non-reactive gases show that 
there is generally a shift of the maximum towards the ultra-violet 
which may be interpreted in terms of the pressure effect referred 
to above. In the case of mixtures of gases which react with each 
other, the observations show that new bands make their appear- 
ance in the discharge spectrum, H. M. D. 

Absorption of Ultra-violet Rays by Phenyl Derivatives 
of Methane. G. Massol and A. Eaucon {OompL rend,^ 1918, 166, 
819 — 821),— A study of the absorption spectra of benzene, toluene, 
and di- and tri-phenylmethanes. The results indicate that benzene 
and the three phenyl derivatives of m.ethaue show a general trans- 
parency for the radiations extending from the visible spectrum to 
/\=:270 and a selective absorption for the radiations from A “270 
to A =230. This selective absorption varies with the different com- 
pounds, and the characteristic spectrum of benzene with its narrow 
bands and its undulating aspect is not found in the phenyl deriv- 
atives of methane. ' Their bands are less numerous, often slightly 
displaced, and do not all appear at the same time. The trans- 
parency diminishes as the molecular weight increases. W. G. 

Confirmation of van’t Hypothesis. Optical 

Superposition in the Meta-saccharins and Related 
Substances. Edwin A. Hill (/. Amer. Chem, Sac., 1918, 40, 
764 — 773).— -The question of the validity of the principle of optical 
superposition has been examined by reference to the rotatory 
powers of the four meta-saccharins and of their strychn iue, briiciiua, 
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and quinine salts. It is sliown that the specific and molecular 
rotations may be satisfactorily represented as the algebraic sums 
of three constants corresponding with the active a-, y-, and 5-carboii 
atoms. The calculated constants for the a- and y-carboii atoms 
are very nearly the same for all the salts, but differ considerably 
from the a- and y-constants for the saccharins themselves. This 
is quite in accordance with the fact that ring structure is present 
in the saccharins, whilst the salts are characterised by chain struc- 
ture. The sum of the activities of the 5-carbon atom and the 
active base remains constant for the four salts corresponding with 
each of the three bases, but changes its value with the nature of 
the alkaloid. 

By using the average values of the constants and calculating the 
specific rotations of the twelve salts, it is found that the average 
differences between the calculated and observed rotations are 0*94° 
for the strychnine salts, 0-25° for the brucine salts, and 0-22*° for 
the quinine salts. 

Keference is made to other recorded data which afford evidence 
of the validity of the principle of optical superposition. 

H. M. D. 

Action o! Light-rays on Organic Compounds and. the 
Photosynthesis of Organic from Inorganic Compounds 
in Presence of Inorganic ^tUolloids. Benjamin Moobe and 
T. A. Webster (iVoc. Boy. Hoc., 1918, [B.] 90, 168— 186).— In 
the formation of formaldehyde from carbon dioxide in light in the 
presence of an inorganic catalyst, it is shown that the action 
depends, not only on the specific character of the catalyst, but also 
on its state of aggregation. Exposure of formaldehyde solutions 
to light lead to the formation of condensation products which 
reduce Benedict's solution. The relationship between the osmotic 
energy and thermochemical relations in reversible reactions of this 
de.scription is discussed. The authors also discuss generally the 
formation of formaldehyde by phytochemical decomposition of 
more complex aubstances. S. B. S. 

The Parent of Actinium. Frederick: Soddy and John A, 
Cranston [and, in part, Ada Hitchins] (Proc. Boy. Soe.^ 1918, 
[^.] 94, 384— 404).— The history of the long search for the parent 
of actinium, and of the various theories that have been framed 
to connect it with uranium, is dealt with in full. The present 
work was undertaken to test the hypothesis that actinium is pro- 
duced from “ eka-tantalum," the missing element between uranium 
and thorium in the Periodic Table, by its disintegration in a slow 
a-ray change, giving actinium. ' Eka-tantalum is probably the pro- 
duct of uranium-F, discovered by Antonov (A., 1911, ii, 844; 1914, 
ii, 17), and it should be isotopic with uranium-Xg or brevium. 

It was found that uraniuin-X ‘2 could be effectively separated 
from uranium-X|, isotopic with thorium, by distillation at a dull 
red heat in chlorine charged with carbon tetrachloride vapour, Ihe 
uraiiiiim-X 2 volatilising. The 'attempt' was 'made to^ sep'arahe ■ eka-^ 
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taiitaliiin from pitchblende similarly. About 500 grams of a very 
pur© Indian pitchblende (TJ^Og 86'%5 PbO 11 *9%, TliO^ r9%j BiO^ 
0*6%) similarly treated gave three sublimates, the first after twenty- 
two hours, the second after ninety hours further, and the last 
[prepared by (Miss) A, Hitchins] after six hours at a much higher 
temperature. These sublimates were kept under observation for 
the growth of actinium, from which they were initially free. The 
presence of actinium was tested for by, .means of its characteristic 
active deposit. The second sublimate, in the course of one thousand 
days, produced a quantity of actinium twenty times greater than 
could be with certainty detected. So- far as can yet be seen, the 
rat© of growth of actinimn appears to be linear with the time, 
pointing to a direct production. The other preparations have re- 
mained free from actinium. Another preparation, from Joachims- 
thal pitchblende, treated similarly, gave a sublimate also giving 
actinium with time. For the second sublimate from Indian pitch- 
blende, the attempt was made to compare the quantity of actinium 
present after 2*5 years with that in the originating pitchblende. 
The amount of actinium present was found to be the same as that 
in 0'25 gram of the pitchblende. On the assumptions (1) tiiat the 
actinium is produced in a direct change, (2) that the sublimate 
contained all the parent of actinium present in the original 
mineral, the period of average life of actinium is calculated tO' he 
5,000 years. The quantitative measurement by radio-active 
methods of minute quantities of actinium by means of its emana- 
tion and active deposit presents difficulties which have not been 
completely overcome. The work supports the theory of the origin 
of actinium, referred to at the beginning, hut does not finally 
establish it to^the exclusion of all other possible modes of origin. 

F. S. 

Mobilities of Ions in Air, Hydrogen, and Nitrogen. 
Kia-Lok Yen (Proc. Wat, Acad, Sci., 1918, . 4, 91—97). — The 
mobilities of the positive and negative ions in air, hydrogen, and 
nitrogen have been measured at various pressures and for widely 
different potentials. The results s,how that the mobility varies 
inversely as the pressure, and that the product of these quantities 
is independent of the strength of the field in the case of k>th 
positive and^negative ions. The results are discussed with reference 
to the constitution of t.he ions, and the author contends that they 
afford support for the view that the ions consist of a single atom 
or molecule, as opposed to the cluster hypothesis acco'rding to which 
an ion is supposed to consist of a relatively large group of satellite 
molecules. The fact that the mobility of the negative ions is in 
all cases greater than that of the positive ions can be readily ex- 
plained in terms of the simple ion hypothesis when the relative 
magnitude of the forces acting between neutral molecules and ions 
of opposite ' sign is taken into account. This attractive force is 
greater for the positive ion, and, in consequence, the effective mean 
free path of the positive ion is less 'than that of the negative iom 



GENERAL AND PHYSICAL CHEMISTRY. 


il 213 


Tlie reduced meau free path involves a diminution in the mohility 
of the positive ions as compared with that of the negative ions. 

H. M. 1), 

Mobilities of Ions in Vapours, Kia-Lok Yen {Proc, Nat, 
Acad. Sci.f 1918, 4, 106 — 109). — The mobilities of the positive and 
negative ions in sulphur dioxide, acetaldehyde, ethyl chloride, ethyl 
alcohol, pentane, acetone^ ethyl acetate, ethyl iodide, and methyl 
iodide have been measured at various pressures. The mean values 
obtained show that the mobility of the negative ion is slightly 
greater than that of the positive, except in the case of ethyl iodide, 
for which the observed values are the same. The ratio of the 
mobilities of the oppositely charged ions in these vapours is much 
smaller than the ratio found in the case of air, hydrogen, and 
nitrogen, and is quite in accordance with the assumption that the 
ions are simple in type (compare preceding abstract). H. M. D. 

Tbe Distribution of Radioactive Gases in tbe Free 
Atmosphere. Victor F. Hess and Wilhelm Schmidt {Physihal 
Zeitsch,, 1918, 19, 109 — 113). — From the point of view of present 
knowledge of the interchange going on in the free air by virtue 
of the random molecular motion, the law for the distribution with 
height of a radioactive gas in the atmosphere and the comparison 
of the amount at any altitude with that present at the earth’s 
surface have been worked out. The calculated values agree with 
such observations as have been made for the radium emanation, 
so far as the order of magnitude is concerned. The calculated 
values, for the height in which the quantity of the radioactive 
material per gram of air is reduced to half the value at the 
surface, are: 

Kadium emanation and its short-lived products, about 1200 
metres. 

Raclium-/1 and subsequent products, uniform up to 10 kilometres. 

Thorium emanation and thorium-/!., 2 to 3 metres. 

Thorium-i? and subsequent products, 100 to 150 metres. 

Actinium emanation and actinium-A, 0*6 to 1 metre. 

Actinium-,^ and subsequent products, 10 to 20 metres. 

The total quantity of radium emanation in the whole atmosphere 
is estimated as between 1*6 and 2*3x10^ Curies. F. S. 

• Attempted Se]^aration of Isotopic Elemeats by means 
of Fractional Diffusion. H. Lachs, M. Yadeatowska, and 
L. Weetbn STEIN {Gom,pt. rend., Soc. ScL Wa7^saw, 1917, 9, 
670 — 672; from Chem: Zentr., 1^1%, i, 416). — In an attempt to 
separate the isotopes 77^ and TJ^ by the fractional diffusion of a 
solution of uranyl nitrate, no difference was observable between 
the radioactivity of the diffusate and of the original substance. 

If there is any difference' between ''the diffusion coefficients of the 
two isotopes, it cannot be 'greater- than 1*5%. D. F. 'T, ' 



ii. 214 


ABSTRACTS OF CHEMICAL PATERS. 


Can the Production of Electricity by Organic Substances 
and Li¥iiig Tissue be Explained by known Thermo- 
dynamic Laws ? R. Beutnee {Zeitsch. Elektrooheni.^ 1918, E4^ 

94 -lOO). — Polemical against Baur and Kromnann (A., 1917, ii, 

931). Tt ia shown that the production of the current in two-phase 
liquid elements can be explained thermodynamically, and, conse- 
quently, the production of the biological current can also be 
explained in the Baine way. It is claimed that the absorption 
theory of Baur, which is put forward to take the place of the 
thermodynamic theory, is trherefore superfluous, and, furthermore, 
unproved. X F. S. 

Can the Production of Electricity by Organic Substances 
and Living Tissues he Explained by known Thermo- 
dynamic Laws ? Emil Baur {Zeitsch. Elektrochem.^ 1918, 
24, 100 — 101). — Polemical, an answer to Beutner (see preceding 
abstract). J. P. S. 

Potentials of the Bismuth-Bismuth Oxychloride and the 
Copper-Cuprous Chloride Electrodes. Arthur A. Koyes 
and Mino Chow (J. Am.er. Chem, Soe., 1918, 40, 739---763).~ - 
The normal potentials have been derived from measurementH of 
the E.If.F. of cells formed by combination of the bismuth oxy- 
chloride and cuprous chloride electrodes with the hydrogen elec- 
trode and with each other. The mean values obtained for the 
normal potential of the bismuth oxychloride electrode are — 0T636, 

— 0*1599, and -0‘1563 volt at 15°, 25°, and 35° respectively. The 
corresponding values for the cuprous chloride electrode are — 0T263, 

— 0*1200, and —0*1132 volt respectively. 

From the temperature coefficients of the electrode potentials, the 
authors have calculated the heat changes accompanying the 
cliemical reactions. The results are expressed in the equations 

3/2PL + 3CuCl 3Cii + 3H + 3C1 -1-21570 cal 

3 / 2Hij -I- BiOCl =- Bi + H.O + H 4* Cl + 1 8500 cal . 

Bi -f 3CuCl + H.^0 - 3Cu -f BiOCl + 2H + 201 2825 ca.! . 

By measuring directly the heat of the reaction between metallic 
tin and bismuth oxychloride, and also of the reaction between tin 
and cuprous chloride in presence of dilute hydrochloric acid, the 
value found for the last of the above reactions is 7390 cal., which 
is very much larger than that indicated by the potential measure- 
ments. The discrepancy has not yet been accounted for. 

The equilibrium corresponding with the equation Bi + 301101 f 

HqO ^ 30u + BiOCl + 2H + 2C1 has been determined by experi- 
ments at 75°. The constant , [Glp has the value 

2-lOxlO-s. , ■ H, M. D. 

, ; Electrical Endosmos©. II. T. R. Beiogs, H. S. Bbnwktt, 
and H.X/Pierson («/. Fhydcal Ohem.^ 1918, 22, 256—272, Com- 
pare A.^;T917+ii, 236)'.“ — An improved form of electro-osmometer 
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is described whicli consists essentially of a borizontal tube contain- 
ing the diaphragm, in close proximity to which are the electrodes, 
which pass through vertical side tubes which permit of the escape 
of gases generated during the passage of the current. The anode 
and cathode compartments are also connected through a narrow 
tube which contains an air bubble. This tube is provided with a 
scale, and the rate at which the bubble moves along the tube 
affords a measure of the electro-endosmotic flow. 

Measurements have been made which show the dependence of 
the effect on the applied potential difference, the temperature, and 
on the nature of the diaphragm and of the dissolved electrolyte. 

, The rate of end osmotic flow is proportional to the applied 
difference of potential. For a given potential, it increases with 
rise of temperature, the rate of increase being somewhat smaller 
than that of the fluidity. 

The results obtained in the investigation of dilute acid and 
alkaline solutions confirm the observation, made by Perrin, that 
the direction of flow undergoes reversal on passing from an acid 
to an alkaline solution. With a carborundum diaphragm, the 
isoelectric point was found to correspond -with a very slightly acid 
solution. Sharp reversals were also obtained with aliuiduii and 
also with diaphragms of gelatin and agar jellies. With powdered 
glass, no reversal was obtained. 

Observations made with various copper salts are also recorded, 
and the hearing of the electro-endosmotic effects on the electrical 
and adsorption theories of dyeing is discussed in reference to some 
experiments made with acid and basic dyes. H. M. I). 

The Abnormality of Strong Electrolsrtes. I. ' Electrical 
Conductivity of Aqueous Solutions. Jnanefdra Chandra 
Ghosh (T., 1918, 113 , 449 — 458). — ^^The fact that the ionisation 
of strong electrolytes, as measured by the electrical conductivity 
or osmotic methods, does not vary with the dilution in accordance 
with the requirements of the law of mass action, is supposed to 
be due to the invalidity of the fundamental idea underlying the 
Arrhenius ionic theory. According to the author, strong electro- 
lytes are completely ionised, and there is no question of an equil- 
ibrium between ions and unionised molecules. The relations 
between the ions are determined solely by the electrical foi'ces act- 
ing between the ions, and the interior of a solution of a strong 
electrolyte is ■ characterised by a certain potential, /I, which affords 
a measure of the work which is required to remove the ions ’from 
the influence of their mutual attractive forces. By application 
of the kinetic theory, it may be inferred that ions become ^'free ^* 
when their velocity exceeds a certain critical value. The fraction 
of the free ions is equal to in which n is the number of 

ions formed from a molecule of the electrolyte. Denoting the 
Avogadro number by N, then the number of free' ions is 
At infinite dilution it =0, and the number of free 
iona=swA. From this/follows A -nETlog,,i[i^ (1). 

Asaumi'ng that the' marshalling of 'the ions in solution corre- 
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spoil cls with the arrangement of the atoms in the crystal! iseti 
electrolyte, and that the component ions form a completely 
saturated electrical doublet, it is possible to calculate A from the 
charge E carried by the ions and r their distance apart. In the 
case of a binary electrolyte, the equation is A^IA^jDr, where I) 
is the dielectric constant of the solvent medium and r~- ^v]W (2). 
Prom equations (1) and (2), the value of /x^, may be calculated for 
varying dilutions, and it is shown that the calculated values are 
ill close agreement with those found by experiment between — 
and -y = 5000. The agreement is also good in the case of ternary 
electrolytes. For bi-bivalent electrolytes, agreement is found for 
dilutions between = and t’ = 100, but at '?; = 1000 the observed^ 
conductivities are much greater than those calculated from the/ 
author's formula. The discrepancy is said to be due to hydrolysis. 

^ On account of the diminution of the dielectric constant with 
rise of temperature, the value of i^vli^cc should decrease. The 
observed diminution for potassium chloride at 100*^ is shown to be 
in satisfactory agreement with that calculated from the author's 
formula. H, M. D. 

'' The Magnetic Properties of Zinc Blende and some 
other Minerals.” F. Stutzer, W. Gross and K. Bornemann 
(Metall^ %md Er$, 1918, 16, i, 1 — 9). — A method is described for 
measuring the magnetic susceptibility of paramagnetic minerals 
such as zinc blende, and a list of values of this constant given for 
fifty-three samples, F. C. T. 


Theoretical and Experimental Investigation of the 
Thermal Conductivity of Mixtures of Gases. 8ophus 
Weber (Ami, Physih, 1917, [iv], 54, 481— 502).— The theory of 
the thermal conductivity of gas mixtures is discussed in reference 
to the experimental data recorded in the literature-. New measure- 
ments have been mad© for mixtures of hydrogen and carbon 
dioxide and of nitrogen and argon, and it is found' that the results 
may be satisfactorily represented by the- formula 

in which iij and lu are the thermal conductivities of the con- 
stituent gases, Pi and the partial pressures of the components 
in the mixture for which the conductivity is and A and P are 
empirical constants. These constants .differ very widely from ilios© 
which are indicated by theory. In the case of mixtures of 
hydrogen and carbon dioxide, the values of the constants indicated 
by ^theory are i4. —1*01 and Ji — 2*56, whilst the empirical values 
which satisfy the experimental results are d=::2-70 and J = 0'40,. 
For mixtures of nitrogen and argon, the empirical values are 
A — 1*07 and .^ = 0*95. Since the constants are in this case nearly 
equal, it follows that the thermal conductivity of mixtures is 
^proximately given by the mixture formula, according to which 
^=^i-PiKPi + Pi) + ^2-PzKPi + Pi)- H. M. D. 


Theory of Specific Heats. Care Bbucker (EmUch 

Mektmchem., 1918, 24 , 83— 84) .—Polemical, in which the author 
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triticises the method employed hy Jaiikowsky (this voL, ii, 59) in 
deducing certain relationships for the specific heat of gases. The 
deductions drawn from the mathematical expressions are also 
criticised. J. F. S. 

Specific Heat at Low Temperatures. I¥« Measurements 
of tile Specific Heat of Liquid Hydrogen. Preliminary 
Results on the Specific Heat of Solid Hydrogen and on 
the Heat of Fusion of Hydrogen. W. H. Keesom 
and Ii. Kameblingh Onnes (Froc. K. Akad, W etenseh. Amster- 
dam, 1918, 20, 1000—1004. Compare A., 1916, ii, 371).— The 
apparatus previously described has been used iti the determination 
of the specific heat of liquid hydrogen. According to the most 
complete of several series of measurements, the atomic heat in- 
creases from 1*75 at 14*82'^ (abs.) to 2*26 at 20‘1P. 

The data obtained for solid hydrogen gave a mean value of 0*64 
at 12*55° for the atomic heat, and for the latent heat of fusion 
the value 15 was obtained as the mean of two experiments. 

H. M. D. 

Specific Heats of Lead- Antimony Alloys. R. Duerer 
(Phi/sikaL Zeitsch., 1918, 19, 86 — 88). — Within the limits of ex- 
perimental error, the specific heat of alloys of lead and antimony 
agrees wuth that calculated from the specific heats of the components 
by the simple mixture rule. The specific heat (between 0° and 
100°) is actually represented by the equation 
6^ ==0*04965 -0*0001884 p, 

where p is the percentage of lead in the alloy. The freezing-point 
diagram for this pair of metals shows that the^e are two curves 
meeting in a eutectic point at 249°. H. M. D. 

Atomic Heats of Tungsten and Carbon at Incandescent 
Temperatures, A. G. Worthing (J. Franhlm Inst,, 1918, 185, 
707 — 708). — 'Many of the theories, based on the quantum hypo- 
thesis, for explaining the variation of the atomic heat with tem- 
perature, lead to the value 5*95 cal. per gram-atom degree as the 
upper limit for this quantity. With the object of testing these 
conclusions, the atomic heats of tungsten and carbon have been 
determined at high tempet*atures. The elements were used as 
filaments contained in closed globes at constant pressure; the 
heating was electrical, and the rate of cooling was determined by 
means of a potentiometer and a pendulum which operated switches 
at various points in its ^ path. In the case of tungsten, the atomic 
heat is shown to vary almost lineally from 6*25 cal, per gram- 
atom degree* at 1200° to 7-35 cal. per gram-atom degree at 2400°. 
That is, at these temperatures it has an atomic beat which is con- 
siderably above the theoretical maximum value, 5*95. In the ease 
of carbon, the value varies from 6*35 at 1200° to 6*05 at 2000°. 

' J. F. B. 

Melting Point Appamtusw J. 0. Hxbbert and W. ; F. 
Thompson (Armlfst, 1918, 43,’ 216).-— A test-tube, 7^ inches by 1-4 

12 ^" 
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iuclies, is supported in a clanip and closed by a cork; the theriiu)- 
iriotex is attached to a glass tube passing through the cork. The 
stirrer also passes through a slot in the cork and is supported by 
rubber rings connected with a bent wii'e lixed to the clamp stancl. 
The burner is prO'Vided with a glass wind-screen. W. P. S. 

Sttlphiir as a Cryoscopic Solirent. E. Bkokmann and C. 
pLATZMANN (Zelt$ch, ciuorg, Ghem., 1918, 102, 201 — 214).— In 
spit© of the facility with which it undergoes transformation into 
allotrop'ic modifications, sulphur can be successfully used as a 
cryoscopic solvent if certain conditions are fulfilled. Soon after 
having been melted, the freezing point of sulphur is about 119^', 
but after it has been kept for some hours at a temperature just 
above its Jiieltiiig point, the freezing point falls to 114*5°, and in 
this condition the sulphur is suitable for cryoscopic determina- 
tions. The apparatus and method employed have been previously 
described (A., 1897, ii, 88). 

The cryoscopic constant of sulphur was determined by means 
of a number of organic compounds, bromoforra (229*3), J3henyl- 
thiocarbimide (226*6), naphthalene (211*4), diphenyl (208*4), 
thymol (206*4), quinoline (205*7), jB-naplithol (205*2), and aniline 
(201*8), the mean value of K being 213. The latent heat of fusion 
w, calculated from van’t Hoff’s equation, is 14*1 gram cal., a value 
somewhat higher than that determined experimentally for mono- 
clinic sulphur. In accordance with its low dielectric coefficient, 4*0, 
sulphur shows nO' dissociating power. Substances of an acidic 
character like ;f>-cresol and a-iiaphthoic acid show a tendency to 
associate to double molecules, the value of K falling with in- 
creasing concentration. 

The natural’^ m. p. of sulphur, 114*5°, corresponds with a 
content of about 3*6% S^. The observation of A. Smith (A., 1907, 
ii, 20), that the attainment of a steady m. p. by sulphur is delayed 
by stdphiir dioxide and accelerated by ammonia, is confirmed. 
Organic compounds of a neutral or acidic character resemble the 
former, whilst basic substances, such as pyridine and aniline, re- 
Bem'ble ammonia in their behaviour, These .substances act (uxta- 
lytically by delaying or accelerating the formation of winch 
may itself, however, be formed from 

Arsenic trisuljhide in sulphur has the simple molecule Ab.,Sj|, 
but tends to polymerise with increasing concentration. Selenium 
tetracbloride shows a molecular weight of half the normal value, 
and this is attributed to the formation of selenium and sulphur 
monochlorides. , E. H. B.. 

Measurement of Low Temperatures. XXVII. Vapour 
Pressures of Hydrogen in the Neighbourhood of the 
Boil^g Point and between the Boiling Point and the 
Critical Temperature. P. G-. Oath atid H. Kamerlinqh Onnes 
(iVoc. Ji. Aktul WetemrJi, AmMenlam, 1918, 20, 991 - 999, Com- 

pare A., 1914, ii, 27).— An improved form of helium gas thermo- 
' meter is described,', and an account is given of the apparatus and 
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inetiiods employed in the further measurement of the vapour 
pressure of liquid hydrogen at temperatures ranging from the boil- 
ing point to- the critical point. H. M. D. 

ThB Saturated ¥apour Pressures of Tetratomic 
Substances* E. Abies (Gompt. rend,^ 1918, 166, 802 — 805). — 
On the basis of the vapour pressures of ammonia given in the 
Eccueil de Gonstantes physiques, the formula for the saturated 
vapour pressures of tetratomic substances is given as II = 
where x — [1 + (1 — r) (0* 84 — r) / (r- -f Whilst the observed 

values for phosphorus trichloride are in fair agreement with those 
calculated from this formula, the agreement is not so good in the 
case of acetylene. W, G. 

Tbe Association of Organic Compounds in Benzene 
and Alcohol Solution as determined bj the ¥apour 
Pressure Method. William lloss Innes (T., 1918, 113, 

410 — 135). — The vapour pressures of benzene and ethyl alcohol 
when mixed with varying quantities of non-volatile substances 
have been measured at certain fixed temperatures. From the 
experimental data, the author has calculated the apparent mole- 
cular weight of the non-volatile substance by making use of the 
equation for Kaoult’s law. If g grams of the substance of mole- 
cular weight m are dissolved in G grams of the volatile solvent of 
molecular weight i¥, and the vapour pressures of the pure solvent 
and solution are p and p^ , then this equation may be written in 
the form nd =:gMp^ j G{p'-p^), where m' is the apparent molecular 
weight of the non-volatile solute. The results obtained are shown 
by means of curves, in which jm is plotted as a function of the 
percentage molecular concentration of the solute. 

When benzene is used as solvent, the curves obtained may be 
divided into groups. In one of these, the substances have values 
of which differ but little from unity even when tlie molecular 

concentration of the substance is very large. Acids and oximes 
form a grqup showing considerable association. In the case of 
formanilide and acetanilide, the value of m^/m increases rapidly 
with the concentration, and a maximum appears to be reached. 
Ethyl tartrate is extremely abnormal in that very high values are 
found for nd jnij which reaches a maximum when the percentage 
molecular concentration is about 50 and diminishes rapidly at 
higher concentrations. 

In alcohol as solvent, four substances were examined, and all 
gave values of which increase with the concentration. In 

the case of azobenzene, which is readily soluble in hot alcohol, the 
association factor seems to increase continuously with the concen- 
tration. The value of m'/w obtained for this substance in 60% 
solution is about 6*0. 

■The theoretical interpretation of the results is discussed in some 
detail, and in this connexion attention is directed to resalts 
obtained for^ mixtures of sulphuric acid and' water (compare T., 

' I 2^— 2 
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1904, 85, 1345), according to whicli tli© apparent molecular weiglit 
is very small and decreases rapidly with increasing concentration. 

H, m:. I), 

Heats of Dilution and^their Variations witli Temperature. 
Frank R. Peatt (J. FrcmhUn Imt., 1918, 185, 663-^-695).— The 
lieat of dilution of solutions of a large number of salts lias been 
deterniiiied at a series of temperatures with the object of' testing 
the validity of the expression dljdd^ —dlljdm, in which I is the 
heat of dilution, B the temperature, m the mass of the Holution, 
and H the heat capacity of the system. The measureruents were 
made by the method of constant flow, in which two streams, of* 
solution and water respectively at the same temperature, were 
allowed to mix continuously in a Dewar vessel at constant tempera- 
ture. Solutions of sodium chloride, potassium chloride, bariimi 
chloride, strontium chloride, ammonium chloride, sodium hydroxide, 
potassium hydroxide, sodium nitrate, potassium nitrate, barium 
nitrate, strontium nitrate, and ammonium nitrate were used- The 
results indicate that in a general way the above formula is true. 
The discrepancies are discussed. A further series of measurements 
was made with the following non-electrolytes: resorcinol, dextrose, 
sucrose, catechol, quinol, mannose, and ethyl alcohol. The chief 
point of interest arising from these experiments is that for non- 
electrolytes H is constant for all concentrations ; on the whole, 
the results here are in general agreement with the above formula. 

J. P. S. 

Possibility of Calculating the Properties of Liquids 
and Vapours. Johannes Geisslee {Zeitsch. Elektrochem,, 1918, 
24, 101 — 113), — A theoretical paper in which the author has 
shown that for the four substances fluorobenzene, benzene, ethyl 
ether, and carbon tetrachloride there is a region in whlcli the 
physical properties can be represented by straight lines, and tJiat 
within the limits of this area the physical properties can be calcu- 
lated. Methods are worked out for calculating (1) the molecular 
volume of the saturated vapour from that of the liquid, (2) the 
molecular volume of a liquid from, the temperature, (3) the 
coefficient of expansion of a liquid from the temperature, (4) the 
vapour pressure of a liquid from the temperature, (5) the chfinge 
of vapour pressure per degree at a given temperature, (6) the 
latent heat of vaporivsation of a liquid at a given temperature- 
The calculated and experimental values are compared, and it is 
shown that whilst there is good agreement in many cases, there 
are also divergences. The latter are attributed to the use of 
data' obtained in a region removed from the limited region men- 
tioned above, or from data in ■ the neighbourhood of the freezing 
point.' J. F, S. 

At033aic and Molecular Numbers. Hebbekt Stanuev Aelbn 
(T., 1918, TIS, 389 — 396). — A short account is g'iven df the 
significance of the atomic number in connexion w,ith the periodic 
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classification of the elements. The atomic numbers of analogous 
elements differ by eight or a multiple of eight, or in some cases 
by a number which is two units greater than one of the foregoing. 
The reason for these variations from the rule of eight is the 
presence of three elements in group VIII of the periodic table. 

Molecular numbers of analogous compounds show similar rela- 
tions. In reference to organic compounds, it is pointed out that 
the molecular number for the group * 0112 * is eight, and the rule 
of eight is consequently of wide application in organic chemistry. 
It is probable that many properties of chemical compounds will be 
found to depend on the values of the molecular numbers. 

H. M. D. 

Modified Mercurial Viscosimeter for Determining* tlie 
Viscosity of Volatile Liquids. E. M. Lidstone {J. Soc. Ohem. 
IncL, 1918, 37, 148 — 149t). — In the apparatus described, an 
attachment is provided by means of which an equal excess pressure 
may be applied above and below the moving column of liquid in 
the viscometer. This prevents the formation of a cushion of 
vapour between the mercury and the volatile liquid under ex- 
amination, but does not interfere with the usual constants of the 
instrument. W. P S. 

The Viscosity of Liquefied Gases. X. The Viscosity 
of Liquid Hydrogen, J. E. Verschaffelt (Proc. K Akad, 
Wetensch. Amsterdam.^ 1918, 20, 986 — 990. Compare A., 1917, 
ii, 408). —From observations on the time of oscillation of a specially 
designed oscillatory system immersed in the liquid hydrogen, the 
viscosity at 20*4® (abs.) has been found to be = 0*000130, with an 
estimated accuracy of about 1%. A preliminary determination of 
the viscosity of the saturated vapour at this temperature (vapour 
pressure “-76’ 9 cm.) gave = 0*000010. H. M. D. 

Solubility Measurements. Stewart J. Lloyd (J. Physical 
(Iheni,^^ 1918, 22, 300—302). — The measurements recorded were 
made incidentally in connexion with other work. The solubility of 
sulphur dioxide in benzene, toluene, nitrobenzene, o-nitrotoliiene, 
and acetic anhydride was measured at various temperatures. At 
20*^, the solutions saturated at 756 — 760 mm. contain the following 
amounts in grams per litre: tohxene, 236*0; nitrobenzene, 267*4; 
omitrotoluene, 236*0; acetic anhydride, 106. The solubility of 
aluminium chloride in carbon tetrachloride decreases from 0*74 at 
4^ to 0*06 gram per litre at 34®; in chloroform, from 1*00 at 6® to 
0*72 at 25® and 0*65 at —15®. The solubility of Barium chloride 
ill nitrobenzene increases from 0*167 at 20® to 0*40 at 100®, and 
that of benzoic acid in ethyl acetate from 8*0 grams per litre at 
-6*6® to 37*7 at 21*5® and 95*7 at 76®. ' H. M. D. ' 

Reactions' between Solid Substances. Leslie Henry 
Pabkee^(T., 1918, T13, 396--409. ■ Compared. , 1914, 105, 1604). 
—The 'rate at which, certain solid substances react together has 
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been examined systematically by observations at various tempera- 
til res up to and above the fusion temperature. The pairs of sub- 
stances investigated were sodium carbonate and barium sulphate, 
silver nitrate and sodium carbonate, cuprous chloride and sodium 
carbonate. In all cases, the mixtures were made from carefully 
dried substances. Although the results obtained show clearly that 
reaction ta.kes place below the fusion temperature, and that the 
rate of the reaction between the solids increases continuously ■with 
rise of temperature, there is in all cases a very marked increase 
ill the velocity at the temperature of fusion. The ratio of the 
velocity in the fused mixture to that at the highest temperature 
in the solid state varies in the three cases examined. It is 
immeasurably large in the mixture containing barium sulphate, is 
equal to about 150 for the mixture containing silver nitrate, and 
to about 20 for the mixture containing cuprous chloride. 

The results seem to show that the liquid state per se has an 
influence on the rate of interaction, which influence is to be dis- 
tinguished from that of temperature. The fact that shearing 
stresses give rise to reactions between solid substances does not 
seem as yet to be completely explained, and it is suggested that 
such stresses produce changes of state in the surface layers which 
are equivalent to that produced by fusion. H. M. D. 

XantMc Acids and tlie Kinetics of their Decomposition. 
I. Hans von Halban and Walter Hecht (Zeitsch ElektrocJienh^ 
1918, 24, 65 — 82. Compare A., 1913, ii, 312). — ^^The rate' of de- 
composition of xanthic acid [ethyl hydrogen dithiocarbonate, 
OEt’CS'SH] and methyl hydrogen aithiocarbonate in water at 0^ 
has been studied. The solubility of these substances in water was 
first determined, and found to be at 0®: xanthic acid, 0-02 mol. per 
litre ; methyl hydrogen dithiocarbonate, 0*05 moL per litre . The rate 
of decomposition was determined by dissolving a known amount of 
the sodium salt of the acid in question in water, and, when the 
solution had reached 0®, liberating the acid with a slight excess of 
hydrochloric acid,' then, after a measured interval of time neutral- 
ising with a cooled solution of sodium hydrogen carbonate and 
titrating with a 0*02,F“iodine solution. It is shown that, contrary 
to the behaviour of solutions in organic solvents, the velocity con* 
stants in the present case, when calculated on the basis of a tmi- 
molecular reaction, decrease rapidly with decreasing concentration ; 
the decom, position is positively catalysed by hydrogen ions. This 
leads to the assumption that both the undissociated molecules and 
the ions take part in the reaction. On the basis of this assump- 
tion, the ' dissociation constants of the acids were calculated, and 
found to be independent of the dilution, a fact which confirms the 
assumption. At 0°, the dissociation constant for methyl hydrogen 
dithiocarhonate is found to be 0‘034, and that for xanthic acid 
0*030. The addition of sulphates (Na, Mg, NH.,,) to the deconn 
posing xanthic acids in water solution strongly retards the action ; 
'for example, 0*26A-magne8ium sulphate reduces the velocity of 
decomposition to one-third of the ori^nal value, and'SA-ammonium 
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sulphate reduces it to one-sixth. A few velocity measurements 
have been made in ethyl alcohol, methyl alcohol, propyl alcohol, 
amyl alcohol, and benzyl alcohol solutions to complete the data 
published in an earlier paper (loc. cit.). Measurements were made 
at 0® on the partition of xanthic acid between water and carbon 
disulphide, chloroform, nitrobenzene, light petroleum, benzyl 
alcohol, and amyl alcohol respectively. It is shown that the 
dependence of the partition coefficient on the dilution is in accord 
with the dissociation constant calculated from the velocity values. 
The absorption spectrum of solutions of xanthic acid in light 
petroleum, O'SiV'-ethyl alcohol in light petroleum, and in diethyl 
ether was measured, but although the rate of decomposition is very 
different in the different solvents, no difference could he observed 
in the absorption curves. Benzyl hydrogen dithiocarbonate was 
prepared from the potassium salt. This substance is a solid, m. p. 
29®, and when quite pure may be kept for several hours, and in 
non-hydroxy-solvents has a normal molecular weight. The solu- 
bility and rate of decomposition have been determined in twelve 
solvents. The saturated solution at 0® has the following concen- 
tration in these solvents: hexane 0“224A, light petroleum 0*316 A, 
methyl alcohol 0*36iV, acetic acid 0*41 nitrome thane 1*49A^ 

acetonitrile 3*26A^, carbon disulphide 3*70.¥, acetone 3'41iT, diethyl 
ether 2*93A, benzene 3*33A, ethyl bromide 3-88A^, and nitro- 
benzene 3T5A^. The vanT Hoff velocity constant was calculated 
from the data, and these values, as well as those for xanthic acid, 
show that the catalytic influence of the solvent is not removed by 
the van’t Hoff calculation. J. B. S. 

Hydrolysis of Ethyl Citrate and the Ethyl Hydrogen 
Citrates. tluLius Meyer (ZeitscK EleUrochem,, 1918, 24, 

84— -85). — Polemical; the author claims that the work of Pinnow 
(this vol., ii, 103) is not the first case in which the hydrolysis of a 
tribasic ester has been studied, and then proceeds to criticise the 
results published by , Pinnow. J*. F. S, 

The Influence of Lipoids on the Rate of Reaction. M* 
Siegfried ( Bioehern , ZeUnrli ,, 1918, 86, 98 — 109). — Lecithin 

inhibits the transformation of the yellow mercuric iodide into the 
red variety, and also the reduction of ammoniacal silver nitrate by 
phenylhydrazine. The latter reaction should be carried out in the 
dark, and in the presence even of diffuse sunlight the inhibiting 
action of the lipoid is diminished. S. B. S. 

Ester Catalysis of y-Lactones. Hjalmar Johansson and 
Hugo Sebblius ( Ber ,^ 1918, 51, 480 — 485). — It has recently been 
shown that the hydrolysis of 0-lactones to the hydroxy-acids is not 
catalysed by hydrogen ions (Lunds universitets rlrsshrift^ 1916), and 
it appeared to be of interest, therefore, to determine directly 
whether the ' hydrolysis of y-lactones, like the formation of them 
(compare Taylor and Close, A., 1917, ii, 253), iS' catalysed by 
acids. ' 
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Eoi“ tills purpose, tlie catalysis of the hydrolysis of y-valero- 
lactone and ■y-biityrolactouo by nitric acid has been studied, the 
hydroxy>aci(i being titrated by means of barium hydroxide. It is 
found that in the case of y-hutyrolactone, with quantities of nitric 
acid represented by 9, 3, and 1, the time required for the produc- 
tion of the same percentage of hydroxy-acid is represented very 
nearly by 1, 3, and 9. ’ The results with valerolactone are similar ; 
H-ioii concentration, 6:3:1 (roughly), and times, 1:3:6. The 
hydrolysis of y -lactones is therefore a normal case of ester catalysis. 

J. C. W. 


Errors affecting Determinations of Atomic Weight. 
¥11. ' Refinements in the Method of Weighing : Micro- 
halanc© : Application to the Atomic Weight of Helinm 
and Hydrogen. Ph. A. Guye (/. Chwi, Fhys.^ 1918, 16, 
46~-6L Compare A,, 1916, ii, 385, 386, 432, 435; this vob, ii, 40, 
41). — The Taylor microbalance is discussed by the author and shown 
to be very suitable for the accurate determmatioii of gaseous densi- 
ties . Correct formulae are developed for calculation o f the density and 
molecular weight of gases from the experimental figures obtained 
in this way. These formiilse have been applied to the experimental 
figures obtained by Taylor {Pliys. Eeview, 1917, 10, 653), when 
the following values were obtained: normal litre of hydrogen 
weighs 0*089858 gram, molecular weight 2*0151 ; normal litre of 
helium weighs 0*17835 gram, molecular weight 3'9976, These 
values differ by about 10 per 10,000 from those calculated by Taylor. 
It is further shown that the Taylor microbalance appears to be 
susceptible of a few improvem mts, which are indicated by the 
author, and which, being made,, give an instrument which will not 
only give the densities and molecular weights of gases with a pre- 
cision at least equal to that of other methods, but which, with 
very small quantities of material, will give all the weighings neces- 
sary for the determination of atomic ratios. The great interest of 
the method lies in the fact that the determination of mass will 
resolve itself into the measurement of length, which is much more 
precise than weighing with weights, no matter how carefully ^ 
calibrated. J. F. S. 

The Conception of the Chemical Element and the 
Phenomenon of Isotopy (Addendum). K. Fajans (Jahr. 
EadioaktiiK Blehtronih^ 1918, 15, 101—102. Compare A., 1917, 
ii, 566).— In further pressing the point of view that isotopic 
elements cannot be considered as one element, in Boyle^s sense of 
undecomposability, an intimate mechanical mixture of isotopes is 
postulated as capable of being made and of lexistdng as such in 
nature, which, ■since they can be" imagined to, be capable, of being 
resolved into their constituents, if of different density, by the use 
of suitable fluids, cannot be regarded as ,iindecomposable. 

^ P. S. 
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Molecmlar Frequency and Molecular Number, IIL 
Inorganic Compounds . Lindemann’s Formula, H. Stanley 
Allen (Phtl. Maf/., 1918, fvi], 35, 445 — 460. Compare tMs vol., 
ii, 163).' — According to Lindemann, the characteristic molecular 
frequency ot a compound is given hy the formula v~h\/T^^ IMV'K 
ill which M is the molecular weight, V the molecular volume, and 
Ts the melting point of the compound on the* absolute scale. 
Assuming i[; = 3*08 x 10^“, this formula has been used to calculate 
the frequency for a large number of inorganic compounds. The 
results, which are arranged according to the periodic groups, afford 
further evidence of the validity of the relation Wv~nv^ or 
= according to which the product of the molecular 

number and the characteristic frequency is a simple multiple of the 
fundamental frequency 

The fact that this relation holds for compounds which include 
elements belonging to all the different groups of the periodic system 
makes it appear very probable that the above equation is the 
expression of a relation which is of fundamental importance and 
characteristic of the solid state of matter. H. M. B. 

Periodic System of the Elements. Charles P. Bteinmste 
(/. Afn<^r. Chem, Poe,, 1918, 40, 733 — 739). — It is shown that the 
single, double, and quadruple periodicities which characterise the 
periodic system can be completely represented by a Biemann surface 
having two singular points at —40 and —130. Incidentally, it is 
pointed out that it is unjustifiable to assume that the functional 
relation between the properties of the elements and their atomic 
weights can be represented on a plane. H. M. B. 

The Ductility of Metals and their Position in the 
Periodic System. C. Tambjann (Nachr, K. Ges. Wiss, Odttingen, 
1917, 247--254; from Ohem, Zentr., 1918, i, 509— 510).— Lothar 
Meyer indicated that the ductile elements lie near the maxima and 
minima of the. atomic volume curve. The author regards the 
occurrence of ductility as dependent on the formation of as. many 
slip-plan es as possible in the direction of main extension and the 
occurrence of movement with as little force as possible, and he uses 
the term ductility in the commonly accepted sense of capacity to 
be drawn into wire. Pairs of elements which form a continuous 
series of mixed crystals are regarded as isomorphous, so that by 
starting from a known crystal lattice it is passible to find many 
other examples of the same type. In the periodic system, a certain, 
symmetry prevails in the crystalline ' form of the typical crystals, 
l 3 ut is interrupted by the non-metallic elements of the carbon group. 
Elements with 'various 'crystalline forms, are ductile. 'The ductility 
is not dependent on any definite space lattice, but probably on the 
occurrence 'Of only one ' kind of atoms, between which no valencies 
are active, in the lattice of their crystals. If the valencies between 
the atoms of the lattice become 'active, as in the binary compounds 
of the 'metals, the; formation .:of slip-bands is checks and ,thp 
ductility disappears, , B. F. T. ' , 
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Tke RelationsMp o! the Rare Earths to the Periodic 
System^ Rudolf Vogel [Zeitsck. anorg. Chem.^ 1918^ 102, 
177—200). — Til© many attempts wliich have been made to lit the 
elements of the rare earths into' existing groups of the periodic 
classification have all been unsatisfactory. There is only slight 
chemical and crystallographic Justification for placing lanthanuTri 
in the third and cerium in the fourth group, and in any case the 
valency of an element or the iaomorphisio. displayed by certain 
of its salts serves as a very uncertain guide to^ its true relationship 
to other elements. The author agrees with Tamm ami that an 
element should show little or no chemical affinity for another 
element belonging to the same group ; conversely, if two elements 
form a stable compound, they cannot belong to the same group. 
When this test is applied to the only rare earth element which is 
available in sufficient quantity for systematic study, cerium, it 
must be concluded that this element can belong to none of the 
ordinary groups of the periodic system. It forms binary compounds 
with metals of ©very group, with the exception of those of groups 
VI and VII, which have not been studied, and many of these com- 
pounds are remarkable for their great heats of formation and high 
melting points. In particular, cerium combines energetically with 
elements of groups III, IV, and V to form such compounds as 
CeAlg (m. p. 1460°), CeAl^ (m. p. 1250°), Ce 2 Sn (m. p. 1400°), and 
Ce 4 Bi 3 (m. p. 1630°), whilst lanthanum also forms with aluminium 
a strongly exothermic compound, LaAIi, of high melting point. 

The new periodic law, based on the atomic numbers of the 
elements, requires the existence of sixteen elements between Ba(56) 
and Ta(73). Of these, fourteen rare earth elements are known, 
one being missing between Nd and Sm, and one between Lu and 
Ta. Whilst, therefore, the sixteen rare earth elements must form 
a continuous series with the remaining elements, they must form 
a special group by themselves. 

A satisfactory representation of the position of the rare earth 
group in the family of elements is obtained in the following' manner. 
The elements are arranged in order of atomic numbers on an 
ascending spiral, each turn of which corresponds with one short 
period of eight elements, elements belonging to the same group 
appearing vertically above one another. After passing Ba, the 
spiral changes its course and develops a subsidiary, smaller loop 
which, after making rather more than a complete turn, rejoins the 
original path of the spiral at Ta, group V. On this subsidia'ry 
loop are crowded the sixteen rare earth elements, which form a 
closely related family independent of the other groups situated on 
the main spiral. The elements La and Ce appear on the small 
loop in fairly close proximity' to the vertical lines through groups 
III and TV respectively on the principal ' spiral, and this may 
account for certain properties shown bv La and Ce in common 
with the 'elements of groups HI and IV respectively. The rare 
earth,',elemen1js themselves exhibit a certain periodicity in their 
hasioity, in.agnetic properties,’ and in the solubility of their salts; 
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such periodicity oi* gradual change of properties is to be inferred 
from the form of the loop. 

It is further suggested that the triads Pe,Co,Ni, Rii,Bh,Pd, 
Os Jr,Pt also form- three secondary loops on the principal spiral in 
place of elements belonging to group'VIII. Each triad then forms 
a sub-group similar in character to the rare earth group, and homo- 
logous elements of the three triads appear on vertical lines parallel 
to the- axis of the spiral. It is significant that the typical magnetic 
elements Pe, Co, Ni, and also the strongly paramagnetic elements 
Tb, By, and Ho, are all among those elements which do not con- 
form to the normal course of the periodic system. E. H. R. 

Gas Generating Apparatus. L. W. Winkler {Zeitscli, 
anfffw, Chem., 1918, 31, i, 64). — An apparatus for generating small 
quantities of hydrogen sulphide, carbon dioxide, hydrogen, etc,, 
consists of a wide tube constricted at its middle so as to form two 
short, cylindrical bulbs; the upper bulb is provided with a tap 
and contains the ferrous sulphide or calcium carbonate, etc., whilst 
the lower btilb is connected by a glass tube to an acid reservoir at 
some height above the bulbs. The whole apparatus is made in one 
piece. W. P. S. 

Experimental Retort for Dry Distillation. P. E. Coombs 
{Met. and (Jhem. Eng., 1918, 18, 425). — The retort consists of a 
cylinder of metal closed at the bottom. A similar cylinder, but of 
slightly larger diameter, so as to slide loosely over the retort, forms 
the lid, to which a bent delivery tube is fitted. The lid is secured 
to the retort by screws. The apparatus is placed in a bath of fused 
metal or sodium hydroxide, the level of which , is below the top of 
the retort, which is now sealed by the liquid entering the annular 
space inside the lid. The contents of the retort can be distilled 
at a known and regulated temperature. The advantage claimed 
is accessibility for cleaning and charging. H. J. H. 

Extraction Apparatus for the Laboratory. Carl G. 
Schwalbe and Walter Schulz (Chem. Zeit., 1918, 42, 194).— A 
modification of the Besson extractor (A., 1916, ii, 26) in which no 
corks are employed and larger quantities (4—6 litres) of material 
may be extracted. The apparatus consists of a white metal cylinder 
in the upper part of which is fitted a wire ring which carries a fine 
cotton bag holding the material to be extracted. Above this bag 
is fitted a cylindrical condenser, through which a stream of water 
flows. The apparatus stands in a water-bath heated by a gas burner 
in. the usual manner. All gas- and water-connexions are made of 
metal so as to ensure the safety of the apparatus. A. B. S. 

Simple Arraugement for Simultaneous Stirring and 
Filtration. Fritz Pbigl (Zeitsch angew. Chem., 1918, 
31 , i, 68).— To obviate the errors which occur when portions of a 
saturated' solution at high temperatures are removed for solubility 
determinations, the, author describes a combined' stirrer and. filter. 
The apparatus consists of a stout-walled, wide test-tube' from which 
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tlie bottom has been removed, and on to the sides of which a niiinber 
of glass vanes have been fastened. One end of the tube is covered 
with a piece of linen or hardened filter paper, the other end is 
inserted into a hole in a wooden pulley. The tube is then partly 
immersed in the saturated solution and rotated ; the clear, saturated 
solution slowly filters into the tube, whence it can be withdrawn in 
suitable quantities. Jf a semipermeable membrane ps substituted for 
the filter paper, the apparatus may be used to determine the velocity 
of diffusion of colloids below their coagulation temperature. 

J. F. S. 

Grinding Glass Tips for Drop-weight Apparatus* Eael 
C. H. Davies (/. Amer. Chem. Soc,, 1918, 40, 784 — 785).— For 
the meavSiirement of surface tension by the drop weight method, it 
is necessary to prepare capillary tips of circular cross-section by 
grinding until the section is flat and smooth and the edges are 
perfectly sharp. To facilitate this, the author recommends the 
use of Wood’s metal or other similar low melting alloy. The glass 
tube, made ready for the final adjustment of the tip, is lowered 
into- the molten alloy, some of which is drawn into the capillary. 
The tube is left in position until the alloy has solidified, when the 
tip becomes firmly embedded in the alloy. The tube and alloy 
are then ground until the requisite sharp edge is obtained. 

H. M, D. 

Willem Homberg. F. M. Jaeger (Ckem. Weehblad, 1918, 
15, 602 — 605). — Further particulars of the life of the alchemist 
Homberg, including a reproduction of part of an autograph letter 
(compare this voL, A., ii, 164). A. J. W. 

Anselmns Boetiiis d© Boodt. F. M. Jaeger (Chem. 
Weehblad^ 1918, 16 , 628 — 671). — An account of the life and 
researches of the mineralogist do Boodt, who was born at Bruges 
ill 1550, and died at the same place on June 21st, 1632. 

A. J. W, 

Leettir© Experiments for Demonstrating tb© Law of 
Mnltipl© Proportions. F. Emich {Zeitsch anal, Chem., 1918, 
57, 65— 71). “—Simple experiments are described, and comprise the 
estimation of oxygen in cupric and cuprous oxides by reduction 
with hydrogen, the formation of normal potassium, tartrate' and 
potassium hydrogen tartrate, and the gasometric estimation of 
carbon dioxide *in sodium carbonate and sodium hydrogen 
carbonate. W. P, S. 

Some Lecture Experiments with Silirer Carbide, 
^eetylid©]. John Eggbrt and Haks Schimaxk (Ber., 1918, 
51, 454—456/ Compare A., 1917 , ii, 462). — The' experiments are 
designed to show that pure silver carbide detonates very mildly in 
a vacuum,, its bursting power under ordinary conditions being due 
to the rapid heating and expansion of the surrounding air. 

V ’ • L 0. W. 
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The Relation of Iodine to Sulphur and Selenium, " E. 
Beckmann and C. Platzmann {Zeitsch, anorg, Gliem .^ 1918, 102, 
215 — 222). — The molecular weight of iodine determined cryo- 
scopically in sulphur (K = 213) corresponds with L. Sulphur dis- 
solved in iodine lias the molecular composition Sg, but in the same 
solvent, selenium is dissociated into Seg and Sej_, although in organic 
solvents it exists as Seg, and iodine, on account of its low dielectric 
constant, would not be expected to have dissociating properties. 
The freezing point of sulphur is raised by selenium, as is to be 
expected, since the two substances are isomorphous. On account 
of the sparing solubility of selenium in sulphur, experimental 
determinations were limited to concentrations up to 2’5% Se. Over 
this range, the elevation of the freezing point was approximately 
proportional to the concentration, and averaged 0'242° per 1 % Se, 
It is concluded that in sulphur-selenium mixtures the latter is 
present as Seg. 

The depression of the freezing point of sulphur-seleiiimn mix- 
tures by iodine and diphenyl was determined. The cryoscopic 
constants of mixtures containing up to T58% Se were found to be 
pr'actically equal to that of sulphur alone. On the assumption that 
the change of the freezing point of sulphur containing selenium 
atid iodine is the algebraic sum of the elevation due to Seg and the 
depression due to L, the total effect was calculated and the result 
compared with the observed value for a number of concentrations. 
The agreement was generally satisfactory. There is no evidence 
of the formation of a compound between selenium and iodine, and 
the low molecular weight of selenium in iodine solution remains 
unexplained. E. H. B. 

Action of TMonyl and Sulphuryl CMorides on Snlplmr 
and PBosphorns- H. B. North and J. Claude Thomson {J. 
Amer. Ghmi. Soc,^ 1918, 40, 774 — 777). — Thionyl and sulphuryl 
chlorides were heated in sealed glass tubes with sulphur and phos- 
phorus at temperatures ranging from 70^ to 180^. Both chlorides 
react with sulphur at 150*^ to 180^, with the formation of sulphur 
dioxide and sulphur monochloride. Under similar conditions, the 
two chlorides react with both red and yellow phosphorus, with the 
formation of phosphorus trichloride, according to the equations 
3SO.p,2 + 2P = 2PCl3 + aSOg, ' 480Cl2-f- 2P= 2P01g+ 2 SO 2 + SgCl^. 
Profonged heating tends to produce phosphorus pentacMorid© in 
accordance with the equations PCl 3 -!-S 02 Cl 2 =PCi 5 + S 02 ,' 3 PC! 3 -f 
480012 = 3 PCI 5 + 2 SO 2 +S 2 CI 2 , hut these reactions are far from, 
complete after heating' for several hours at 160—180® in', presence 
.of considerable excess of the sulphuryl or thionyl chloride'. 
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'“-Oxidation of Sulphur Dioxide and Ammonia in the 
Presence Jof Platinum, and, Rhodium. P. Wengke and C. 
Urfer Olmn, anal,, 1918, 23, 97 — 104). — Maxiimiiri oxida- 

tion of sulphur dioxide takes place at 432*^ in the presence of 
platinum black, 96*8% of the dioxide being converted into sulphur 
trio'xide. When rhodium black is xised as the catalyst, the maxi- 
niuin oxidation (91*1%) occurs at 610^^. In the case of aiiinionia, 
97% is converted into nitric and nitrons acids by platinum bhiek 
at 633° to 562°, whilst with rhodium black a maxinuiin oxidation 
of 69 ‘7% is attained at 662°. W. P. S. 

Synthesis of Ammonia at High Temperatures. II. 
Edward Bradford Maxted (T., 1918, 113, 386-~389. Compare 
ibid., 168), — -Further observations on the combination of nitrogen 
and hydrogen at high temperatures have heeii made by passing the 
1:3 mixture through a capillary tube fitted with platinum wire 
electrodes, between which sparks were made to pass by connecting 
the wires with an induction coil. When the distance between the 
electrodes is gradually reduced, the ordinary spark discharge is 
transformed into a small high-tension arc characterised by a con- 
tinuous flame of high temperature. In experiments in which the 
rat© of passage of the gas was kept constant and the size of the 
gap reduced, it was found that this was accompanied by a con- 
tinuous increase in the percentage of ammonia formed. Similar 
results were obtained when the speed of the gas was controlled so 
as to give a constant time of contact. For a fixed width of gap, 
the percentage of ammonia was found to increase as the rate of 
flow of the gaseous mixture diminished. The results generally are 
in agreement with those obtained in the previous high-temperature 
measurements {loc. cit,). H. M. D. 

Synthesis of Hitrosyl Bromide. E, Moles (/. CJtim, Phys,, 

1918, 16, 3---d0; Anal, Fu. Quim., 1918, 16, ~^m). 

The author has examined the reaction of nitric oxide on, liromine, 
and the nature of the resulting nitrosyl bromide, with t,he' c, object' 
of ascertaining whether this substance is suitable for use iii the 
determination of the atomic weight of bromine by the method 
employed by Wourtzel (A., 1913, ii, 771) for chlorine with nitrosyl 
chloride. After a series of very careful experiments, it is found 
that the nitrosyl bromide produced always contains a slight excess 
of bromine, and consequently the compound is of no us© for the 
purpose of determining atomic weights. J. P. S, 

Preparation of Carbon Tetrachloride from Carbon 
Distilphide and Chlorine. Isco Chemical Co. (U.S. Pats. 
1260621 and 1260622).— Carbon disulphide containing free sulphur 
is treated with chlorine in the presence of a catalyst to form sulphur 
diehloride and carbon tetrachloride, and an additional quantity of 
carbon disulphide is then added to convert the sulphur dichloride 
into sulphur monochloride, with the formation, of "more carbon 
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tetrachloride. The product is treated with sufficient tin to convert 
the sulphur inoiiochloride into sulphur, with the formation of 
stannic chloride, and, after separating the sulphur, water is added 
to hydrate the stannic chloride, and the carbon tetrachloride is 
recovered from the mixture by distillation. A. S. 

Cansticising of Potassium Carbonate. E. Bblloni 
(Ann. Ohini. Applicata, 1918, 9, 115 — 149). — The reaction between 
potassium carbonate and calcium hydroxide is reversible, and may 
be represented as a heterogeneous system in which there are two 
solid phases and one liquid' phase containing variable proportions 
of the other components. From mathematical data based on the 
consideration of the formulse of Bodlander and Lucas (A., 1905, 
ii, 634) and Le Blanc and Novotny (A., 1907, ii, 92), the follow- 
iiig general isotherm for the conversion of an alkali carbonate into 
hydroxide by the action of calcium hydroxide has been deduced : 
^^KOHdsraoiD^'/KnCOaCXaoCOa) , where T/^koh represents 

the concentration in gram-molecules of alkali hydroxide, the 

concentration of the alkali carbonate in the final solution, and <j5) 
the concentration of the carbonate in the initial solution. The 
constant K, which represents any given concentration giving stable 
equilibrium, is a definite function of to which the form may be 
given In the special case of the conversion of 

potassium carbonate into hydroxide at 100°, and for values of <f> 
varying from 0 to 1*5 (that is, for solutions up to BA), the equa- 
tion assumes the form C'^^oh / =133*20 — 127*85^ 4-43* 50<^^. 

The yield of potassium hydroxide obtainable from a solution of 
potassium carbonate of known concentration may be calculated by 
means of the equation (7 koh = K( — 0'2d+^/0 *0625 + / A ) . At 
equal molecular concentration of the solutions and under the same 
conditions of temperature, a greater yield of hydroxide is obtained 
from sodium carbonate than from potassium carbonate. The 
formation of a double carbonate of potassium and calcium at a 
given temperature is only possible at a single definite concentra- 
tion, which at 100°, the temperature for technical preparation of 
hydroxide, is 61*78 grams per 100 c.c. This corresponds with a 
concentration much higher than is used in the manufacturing 
process. The temperature has a great influence on the velocity of 
the reaction, but does not affect the final stage of equilibrium. The 
results for equal concentrations, at 80° and 100° were practic- 
ally identical. [See also /. Soc. Ohem. 368a.] 'C. A. M. 

Equilibria iu Solutions coutaining Mixtures of Salts. 
I. Tbe System Water and the Sulphates and Chlorides of 
Sodium and Potassium. W. 0. Blasdale (/. Inci Eng. Chem., 
1918, 10, 344— 347).— The conditions which govern the 
separation by fractional crystallisation of sodium and potass- 
ium salts were investigated by the aid of the phase, rule 
diagrams for such solutions^ ■ The equilibrium conditions of the 
reversible reaction ■ 3KC1 + 2Na.->SO4,10H2O ^ KjiNa(S 04 )r^ -f 
3NaCl + 20 H 2 O'were studied, and the ' compositions of the solutions 
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fcjaturatred witli one or more of these salts at 0®^ 25“^, 50°^ 75^^^ ami 
100*^ were determined and plotted with respect to four axes repre™ 
sentirig sodium sulphate, potassium sulphate, potassium chloride, 
and sodium chloride. The diagrams represent the composition of 
all possible solutions which can be in equilibrium with these four 
salts, and with Glauber’s salt and sodium potassium sulphate 
(glaserite), and indicate the stability of glaserite under widely 
varying- conditions. [T’or details, see*/. Soc. (Jhem. ImL, 3G9a.] 

W. F. F. 

Separation of Sodium and Potassium Chlorides and 
Sulphates hy Fractional Crystallisation. W. C. Blasdale 
(J. hid, Eng, (Jhem,, 1918, 10, 347 — 353). — The application of the 
principles described in the preceding abstract to the separation of 
mixed solutions is shown. Diagrams are given representing the 
composition of mixed solutions of (1) potassium chloride and sodium 
chloride, (2) potassium chloride and potassium sulphate, (3) potass- 
ium sulphate and sodium sulphate, (4) sodium sulphate and sodium 
chloride, and (5) mixtures of potassium salts with sulphates and 
chlorides of sodium and potassium. The diagrams are used to 
determine possible cycles of operation by which the various salts 
may be successively crystallised by evaporating and cooling at suit- 
able temperatures. [For details, see J , 8oc, Chem. Ind,, 369a.] 

W. F. F. 

Production of a StaM© Sodium Fercarhonat©. Hbnkei- 
k Co. (D.R.-P., 303556, 1915 ; from (Jhem, Zentr,, 1918, i, 497). — A. 
compound, 2Na2C03,3H202, is obtained by the addition of sodium 
carbonate to an aqueous solution containing at least a sesquimole- 
cular proportion of hydrogen peroxide ; instead of sodium carbonate 
and hydrogen peroxide being taken as such, these substances may 
be produced in the solution by a suitable chemical change, for 
example, from sodium peroxide and sodium hydrogen carbonate, 

D. F. T. 

Til© Calcium Arsenates. R. H, Robixsox (/. ^ Agric, IUb,, 
1918, 13, 281 — 294). — Pure calcium hydrogen arsenate was pre- 
pared by pouring a calcium chloride solution slightly acidified with 
acetic, hydrochloric, or nitric acid into a sodium -hydrogen arsenate 
solution similarly acidified. A heavy, voluminous precipitate was 
formed, which was washed by decantation, filtered, washed with 
hot water until free from chlorides, and dried *at 10(P. The wash- 
ings were evaporated to a small volume, when crystals separated, 
and were 'washed and dried. Analysis showed both the powder 
and crystals to have the formula CaHAs04,H20. The water of 
crystallisation was lost at 176^. 

Pure tricalcium arsenate ' was prepared by pouring an alkaline 
calcium chloride solution into an alkaline sodium hydrogen arsenate 
solution. , A heavy, voluminous precipitate was formed, which was 
'Washed ' by centrifuging and decantation, and then filtered and 
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dried at 100°. Analysis agreed with the formula Ca.(As04)2,2H20. 
The water of crystallisation was lost at 175°. 

The specific gravity of the salts was determined by weighing in 
specially dehydrated absolute alcohol at 20°. The results were : for 
CaHAsb4,HoO, Bf 3-09; for CaHAsO^, 3*48; for Ca3(As04)2,2H20, 
3*23; for Ca 3 (As 04 ) 2 , 3*31. Solubility was determined at 25° in a 
water-bath fitted with a revolving bottle-holder. One hundred 
grams of the solution contained in the case of CaHAs04 0-3108 
gram of the salt, and in the case of Ca3(As04)^ 0*0133 gram. 

J. H. J. 

An Artificial Patina. Otto Geotiak (Zeitsch. EleUrochem., 
1918, 24, 83). — The author describes a method of artificially pro- 
ducing an incrustation or patina on copper articles similar to that 
found on ancient bronzes. This film is produced by electrolysing 
a solution of copper sulphate between copper electrodes for three 
minutes with a current density of 1 amp. /per sq. decimetre; the 
current is then interrupted and the cathode removed from the 
liquid. The anode is allowed to remain undisturbed in the liquid 
for twenty-four hours. The proems is repeated several times, 
alternately passing the current for three minutes and leaving the 
anode for twenty-four hours. After several repetitions, the anode 
is removed and found to be covered with a beautiful bluish-green, 
non-crystalline patina, which cannot be removed by washing. On 
analysis, the film is shown to have the composition CiiO,3B[oO. 

J. F. S. 

Mercury Fulminate and its Estimation. G, S. Heavibn 
(J, Soc, Chern. Irid., 1918, 37, 143 — 147t). — Commercial mercury 
fulminate consists of a crystalline powder varying in colour from 
pale cream to dark brown ; the largest crystals do not exceed 1 mm . 
in length, and these are more sensitive to impact than are the 
smaller crystals. A very fine powder, sifted through calico, fails 
to fire. Fulminate is soluble in alcohol, ammonia, pyridine, 
potassiinn cyanide solution, and in cold water, but is decomposed 
by hot water, alkali solutions, and thiosulphate solution. It does 
not inhibit 'the growth of fungi; Tncoderrn,a mride and Aero- 
M'alarrnim alb i is Preim grow readily on hags containing fulminate, 
and even on the crystals themselves. The following method is 
recommended for the analysis of detonator composition containing 
fulminate, antimony sulphide, 'potassium chlorate, etc. A qU'antity 
of 0:3 gram of the sample is treated with 50 c.c. of ' A / 10-thic^ 
sulphate solution, 0*3 gram of boric acid is added, the mixture is 
stirred for three minutes, and then titrated with sulphuric acid, 
using methyl-orange as ' indicator. The sulphuric acid is standard- 
ised previously against pure mercury fulminate. Any antimony 
sulphide which may be present is .then collected on a filter, washed, 
dried, and, weighed, or estimated vplumetrically if the sample con- 
tains powdered glass. , To the 'filtrate' are added 100 c.c. .of 10"?^ 
ferrous' sulphate solution', containing 1 c.c. of free sulphuric acid, 
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til© mixture is boiled for thirty minutes, tli© mercury sulphide 
collected, dissolved in aqua regia, the solution neutralised with 
ainmoiiia, acidified with, hydrochloric acid, and the inerciir}^' pre- 
cipitated as sulphide. The mercury sulphide is collected and 
weighed, and the .filtrate, containing reduced chlorate, is oxidised 
with nitric acid, and the chloride- estimated volumetrically. 

W, P. S. 

Preparation of Inorganic StannicMorides, J. G. F. 
Bruce ((7Ae?n. News, 1918, 117, 193 — 196).-~-A number of staimo- 
and stanni-clilorides of uni- and bi-valent metals have been pre- 
pared, The stannochlorides were obtained by crystallisation of 
acid solutions containing stannous chloride and the chloride of the 
second metal. To obtain the stannichlorides, these solutions were 
first subjected to the action of chlorine. The recorded axialyses of 
the products, in which the water of crystallisation was obtained 
by difference, show that magnesium and zinc yield anhydrous 
stannochlorides, whilst those formed by potassium and ammonium 
contain two molecules of water of crystallisation. The data for 
the stannichlorides correspond with the following formulae: 
Li.SnCio,8HoO; Na.SnCle,6HoO ; Rb.SnClo ; 

(N%)^SnC\i ^ ' 

CaSiiCl,5 ; SrSiiClp„4H.O ; MgSnClo,6tt>0 ; ZnSnCln,6H.O ; 

CdSnClf,; CoSnClfi,6Hop • NiSnClo,6H20. 

The anhydrous potassium, rubidium, and ammonium stanni- 
chlorides are quit© stable in the air and do not deliquesce, The 
alkaline earth stannochlorides are entirely deliquescent, and on this 
account it was found impossible to obtain a pure specimen of the 
barium salt. H. M. D. 

Normal Zirconyl Nitrate. Ed. Chauvenet ' and (Mllk.) L. ' 
Nicolle (Oo 7 n])t, rcncL, 1918, 166 , 781 — 783). — The authors were 
unable to confirm the existence of a normal zirconium nitrate, 
Zr(NO, 3)4,51120, commonly described in text-books. By evaporating 
a solution of zirconium hydroxide in nitric acid, even in an atmo 
sphe-re saturated with nitric acid fumes, they always obtained a 
zirconyl nitrate, Zr0(N03)2,2H20, or at temperatures below 10^^ 
the hydrate, Zr0(N03)2i3 ‘51120, Attempts to prepare the 
anhydrous nitrate were not successful, the dehydration being always 
accompanied by loss of nitric acid. W. Cr. 

Basic Zirconyl Nitrates. Ed. Chauvenbt and (Mere.) L. 
Nicolle (Ootnpt, rend.^ 1918, 166 , 821 — 824). — Zirconyl nitrate, 
Zr0(N03)2,2H20 (compare preceding abstract), when dissolved in 
water, slowly undergoes hydrolysis, and^ there is slow formation of 
a precipitate having the ^ composition Zr0(lSr03)2,Zr02,t^Pl20, A 
study of the neutralisation by A /T 00-sodium hydroxide of the 
nitric acid formed during the hydrolysis showed that there are two 
reactions, namely, ^ 

' 2Zr0'(N03)2'+ 2NaGH = 2 mmr, + ZrO(NO3).„Zr0. + H.O 
„ : ind, :Zrep03)2 -f 2NaOH = 2 mm^ + ZrO^ + Hgb: ' ^ ’ 
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When, ilie normal zirconyl nitrate is heated at 120° in the 
presence of nitric acid vapour, it undergoes dehydration, and at 
the same time loss of nitric acid, giving a basic nitrate^ 
3Zr0(N03)2,5Zr02,7H20. If the dehydration takes place in air, 
there are formed the following basic nitrates: at 110°, 
2 ZrO(N 03 )o,ZrO., 7 H.O; at 150°, Zr 0 (N 03 h>, 2 Zr 0 ., 4 Ho 0 ; at 215°, 
Zr0(N03)2,7Zr02.SH20 ; and at 250°, ZrO(NO3)2,10Zr62,4H2O, and 
above this temperature zirconium oxide is formed, W. G. 

The Resistance Limits of Mixed Crystals of Yanadinm 
and Silicon with. Iron. G. Tammann {Nadir. K. Ges. Wiss, 
Gottinffeni, 1917, 161—179; horn C hem. Zeiitr., 1918, i, 510),— The 
"resistance limit'' is the term given to the composition of mixed 
crystals at which a sudden alteration occurs in the susceptibility 
to chemical agents. Whereas it is possible to observe in a direct 
manner the alterations in the surface of polished pieces of alloys 
consisting of copper-gold or silver-gold mixed crystals, this cannot 
be done in the present case, and it is necessary to observe, instead, 
the effect of various reagents on the metal. After ordinary, slow 
cooling, mixed crystals of iron and vanadium containing up to 
0“43% molecule of the latter are ferromagnetic, whilst mixed 
crystals richer in. vanadium are inactive. Examination was made 
of the behaviour of the mixed crystals towards solutions of various 
salts and acids, the resistance limit being found at 0*50 ±0*05 mol. 
vanadium. 

The iron-silicon mixed crystals gave rather irregular results ; 
solutions of metallic nitrates cause the iron in the mixed crystals 
to become passive; the action of acids is also somewhat abnormal; 
(.copper sulphate, mercuric chloride, gold chloride, and several other 
salts, together with iodine, indicate a resistance limit at 0*25 mol. 
silicon, wliicli appears to confirm the existence of the compound 
EeBi. ' B. F. T. 


Mineralogical Chemistry. 


The Old and th© New Mineralogy. Sir Henry Alexander 
M.i'KiiS (T., 1918, 113, 363“-“386). — A lecture delivered before the 
Chemical Society on Apidl 18th, 1918. ■ . H. M. B. 

Chemical Composition of Melanophlogites, E. Manzblla 
{Ann,NMni. ApfUcata^ 1918, 9, 91 — 101. Compare Lasaulx, this 
Journal, 1876, ii, 64; Bertrand, A., 1881, 1000). — Melanophlogite, 
a, mineral discovered by Lasaulx in association with certain speci- 
mens of sulphur, is characterised by its behaviotir on, heating, 
changing successively in colour to greyish-yellow, 'greyish-blue, ^ and 
deep A)luish“black. Purified specimens' of various origin recently 
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examined had tlie following composition: hydrogen, 1/47 to 1”56; 
carbon, 3*32 to 3*91; silica, 88*76 to 89*12 , sulphuric anhydride, 
0*63 to 2’49; iron and loss, 0*27 to 0*60; and siibstaiices iiiid€t6r“ 
mined, 2*67 to 4*94%. A decrease in the proportion ol sulphuric 
anhydride was, accompanied by a reduction in the degree of hlackeu- 
ing on heating, but other experiments showed that the alteration 
in colour must be attiuhiited solely to carbonisation of the organic 
constituents in the mineral. C. A. M. 


Analytical Chemistry. 


Acidimetry o! Coloured Solutions, An Application of 
th© Pocket Spectroscope. Alfred Tikqlk (/. Soc, Chem. Ind., 
1918, 37, 117; J. Amer. Chem, Soc,, 1918, 40, 873— 879). •---A 
method is described whereby highly coloured acid solutions may be 
accurately titrated. The process depends on the fact that the 
absorption spectra of indicators are different in acid and in alkaline 
solutions. To make a determination, two similar vessels are taken, 
one of which contains the solution to he titrated and the other an 
equal volume of distilled water. To the latter, on© drop of standard 
alkali is added, and then the indicator is slowly added from a 
burette until the characteristic absorption hand shows a sufficiently 
sharp edge. The position of this edge is noted. Then th© saine 
volume of indicator is added to the solution to he estimated, and 
alkali added from a burette' until the characteristic band is observed 
in the same position. This gives the end-point of the titration. 
Th© change does not involve th© appearance of a new absorption 
band, hut rather the shifting of a band already present. The 
method was tested on solutions of sulphuric acid of known concen- 
tration, which were coloured by the addition of neutral tea extract 
or liquorice. Th© results are quite as accurate as those- obtained 
for colourless solutions by the ordinary method. The amount of 
indicator used is rather larger than that generally employed; the 
exact amount necessary must be found experimentally. In the 
present experiments, 1 c.c. of' methyl-orange and 2*5 c.c. of 
cochineal extract were used. J. F. S. 

Mercuric Oxide as a Standard for Volumetric Analysis. 
L. Eosenthalbr {ZeiUch. ariaL Chem., 1918, 67, 98).— Inez© has 
recommended th© use of yellow mercuric oxide as a standard in 
volumetric ^ analysis (A., 19l7, ii, 327), but the author points out 
that he and Abelmann had previously used mercuric oxide for the 
purpose (A., 1913, ii, 786). W. P. S. 

Dctccticu ol FRmPBiOL {Zeitsch ami Chem^, 1918, 

67 y substance. is boiled with concentrated sodium 
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carbonate solution or fused witli a mixture of sodium and potassium 
carbonates; after filtration, tbe solution is nearly neutralised with 
nitric acid and warmed witb tli© addition of an excess of solid zinc 
nitrate. Tho mixture is filtered; the precipitate contains zinc 
sulphide, sulphite, phosphate, borate, fluoride, ferrocyanide, ferri- 
cyanide, and cyanide, and also molybdate, vanadate, and tungstate, 
whilst the filtrate contains zinc thiocyanate, chloride, bromide, 
iodide, sulphate, thiosulphate, and sulphite. These substances are 
then identified by drop reactions without further separation. 
[See also J. Soc. Ghem, Ind., July.] W. P. S. 

Estimation of Chlorine in ■ Organic Substances (Gastric 
Jnic©! Blood, Milk, etc.). Sirot and Jobet {Ann. Omn. anal., 
1918, 23, 109 — 113). — The total chlorine in gastric Juice is estim- 
ated by Volhard’s method after the sample has been treated with 
Esbach^s reagent (10 grams of picric acid and 25 grams of acetic 
acid per litre of water) and filtered. Chlorine in organic and in- 
organic combination is estimated in the same way after the sample 
has been evaporated to expel free hydrochloric acid, whilst chlorine 
in inorganic combination is obtained by titrating the residue left 
after evaporation and incineration. In the case of blood, sodium 
meta phosphate is recommended as a clarifier; 20 c.c. of the blood 
are mixed with 75 c.c. of water, 10 drops of nitric acid, 20 c.c. of 
5% sodium metaphosphate solution, and 1*5 c.c. of acetic acid. 
The mixture is then diluted to 200 c.c., filtered, and the chlorine 
titrated in the filtrate. The acetic acid-picric acid solution may 
be used for precipitating the casein, etc., in milk previous to the 
estimation of the chlorine present. W. P. S. 

Gravimetric Analysis. V. [Chlorides, Bromides, and 

Iodides.] L. W. Winkler {Zeitsch. angm. Cham., 1918, 31, 
i, 101—103). — Chlorides, bromides, and iodides are precipitated by 
a small excess of iV-silver nitra-te in 100 c.c. of the cold solution to 
which has been added 5 c.c. of F-nitric acid, or, in presence of 
ferric salts, 10—20 c.c. In the case of chlorides and bromides, the 
mixture is left for one hour and then boiled ; in the case of iodides, 
the silver is added first, the nitric acid after half an hour, and the 
mixture is boiled after another half-hour. Twenty-four hours 
later, the precipitate is collected on a plug of cotton wool in a 
Kelch funnel and dried at 132^. It is washed with 50 c.c. of 
water acidified with nitric acid, and later with 50 c.c. acidified 
with acetic acid. Correction values amounting to a few tenths 
of a mg., according to the weight of the precipitate, are used to 
improve the accuracy of the results. Iodides may also be pre- 
cipitated in the presence of hydrochloric acid as palladium iodide. 
0*5 Gram of palladium is dissolved in nitric acid and the solution 
evaporated' to dryness several times with hydrochloric acidp the 
residue is taken up with 10' c.c. of 10% hydrochloric acid, 1 
of alcohol is added to remove'' any Tree', chlorine, and the s'olution 
made up to 100 c.c., In absence of chlorides, the palladium iodide 
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remains in colioidal solution ; when precipitated cold, it is floccn- 
lent, and becomes granular on heating. With a preponderating 
quantity of iodide, the neutral solution is diluted so that 100 c.c. 
will give about 0*1 gram of precipitate; 1*0 gram of sodium chloride 
is added, and 10 c.c. of palladium chloride solution, with agitation. 
The liquid is heated until the precipitate becomes gTaniilar, and 
the latter is collected on the cotton filter after twenty-four hours, 
washed with 100 c.c. of cold water, and dried at 132*^. With small 
quantities of iodide, 100 c.c. of the liquid are acidified with hydro- 
chloric acid and precipitated with 1 c.c. of the palladium solution, in 
the cold. The precipitate is allowed to remain for twenty-four or 
forty-eight hours, according to its quantity, and is collected in the 
fiocculent condition. The palladium iodide is somevhat soluble in 
presence of alkali bromides; in presence of large quantities of 
chlorides, a small correction is applied. J . F. B. 

Titration Method lor Chlorine, Bromine, Cyanogen, and 
Mercnry* Emil Votocek (Chem. Zeit., 1918, 42, 257 — 260). — 
Chlorides may be titrated with standardised mercuric nitrate solu- 
tion in the presence of a small quantity of nitric acid; 0*06 grain 
of crystallised sodium niiroprusside is used as the indicator, and 
the volume of the solution should be about 250 c.c. Sulphates, 
phosphates, and chlorates do not interfere, but sulphites and nitrites 
must not be present. The method is trustworthy and more accurate 
than Volhard’s method. [See further, J. Soc. (Jhetn, hid., July.) 

W. P. S. 

The Estimation and Distribution of Bromine in ^th© 
Organs and in the Blood after Dosing with Sodium 
Bromide, W. Atjtenrieth {MU?zck med, Wooh., 1918, 65, 
33* — 36; from Ohem. Zentr., 1918, i, 472—473). — Broinine in 
bromides of the alkali metals can he estimated colorimetrically by 
treating the acidified aqueous solution with potassium hydrogen 
sulphate and potassium permanganate, the liberated bromine being 
extracted with chloroform and 'the extract compared with a 
standard bromine solution, using the Autenrieth-Kbnigsberger 
colorimeter* The method is not affected by the presence of chioriii© 
and is especially suitable' for small quantities. Organs such as 
liver, kidneys, brain, etc., are heated in a nickel crucible with pure 
sodium hydroxide and a little potassium nitrate, and the acidified 
solution treated in the manner described. Sodium bromide is 
retained tenaciously by the human organism, and only very slowly 
eliminated 'by the kidneys, its retention being favoured by a diet 
poor in chlorine. The brain shows no specific attraction for 
bromine. D. F. T. 

Gravimetric and ¥olumetric Estimation of Pluorine' 
Precipitated as Thorium Fluoride, F. A. Goocii and 
Matsusuke Kobava-SHI {Amer, J. Sei., lUB, [iv], 46, 370—376). 
— Investigation of the method described by Pisani ‘(A., 1916, iib393) 
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showed tliat the acidity of the solution and the excess of pre- 
cipitant are important factors in the estimation of fluorine as 
thorium fluoride. The acidity of the solution (as free acetic acid) 
should be from NI50 to N jb, and the quantity of thorium added 
should not exceed by more than 50% the amount required for the 
precipitation. The thorium fluoride may be collected and ignited 
to oxide, the latter being taken as a measure of the thorium fluoride, 
ThF4,4H20, or the excess of thorium, after filtration, may be pre- 
cipitated as oxalate and this titrated with permanganate solution 
(compare this voL, ii, 177). [See, further, J. Soc. Okeni, hid., 
391a.] W. P. S. 

Time as a Factor in Gravimetric Analysis. I. Pre- 
cipitation of Snlplinric Acid. Z. Karaoglanow (Zeitsch. anal 
(Jhem., 1918, 57, 77 — 98). — In the precipitation of sulphuric acid 
as barium sulphate, the rate at which the barium chloride solution 
is added has a considerable influence; the most trustworthy results 
are obtained when the addition is extended over a period of not 
less than 1*5 minutes. The concentration of the solutions, stirring, 
concentration of hydrochloric acid, etc., also have an influence, 
but temperature has little effect. The presence of potassium 
chloride decreases the amount of barium sulphate found, and to 
some extent counterbalances the effect of rapid precipitation, but 
this compensation depends on definite conditions of experiment. 

W. P. S. 

The Estimation of Sulphates in ¥rine. A. L. Flohr 
(Arch. Neerland. fhydol., 1918, 2, 346 — 351). — The benzidine 
method of Bosenheim and Brummond for estimating inorganic 
and ethereal sulphates gives satisfactory results. If the liquid 
becomes coloured after hydrolysis of the ethereal sulphates by 
hydrochloric acid, and the colour interferes with the titration, it 
can be removed sufficiently by treating the liquid with animal 
charcoal, S. B. S. 

Estimation of Hon-protein Nitrogen in Blood. Isidor 
Gbeenwalb (t/. BioL Ghe7n., 1918, 34, 97— 101).-“-‘A full account 
of work previously published (A., 1917, ii, 523). H, W. B. 

New Method for ' the Direct Nesslerisation of Ammonia 
in Urine, Jambs B. Bumnee (J. Biol Ohenk, 1918, 34,. 37 — 41). — 
In the Folin and Denis direct Nesslerisation method (A., 1916, 
ii, 574), the Merck’s blood charcoal may be replaced by copper 
sulphate. The urine "is treated with a practically saturated solu- 
tion of copper sulphate (298 grams of the crystallised salt per litre). 
Copper hydroxide is then precipitated by adding a 2'03A-sodium 
hydroxide solution until the neutral point is almost reached, when 
about 90% of the creatinine is also precipitated. The small amount 
of creatinine remaining in solution is 'not sufficient to. interfere 
with the subsequent Nesslerisation. 

'For rough comparative testa, standard colours similar to those 
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obtained by Nesslerisatioii are prepared by dilution of a soliitioii 
containing 6% of crystallised ferric chloride and 2*5% of crystal- 
lised cobalt nitrate. H. W. B. 

Apparatus for the Estimation of Nitric Acid by the 
Sdanlze-Tiemann- Method. Kael Leuchs {Chem. Zeit,, 1918, 
42 , 235), — The decomposition flask is closed with a glass stopper 
provided with a tapped funnel and a delivery tube, and the stopper 
is surrounded by a water-seal. The delivery tube, which is bent 
downwards and under the lower end of the gas-collecting burette, 
is provided with a glass non-return valve. The whole apparatus 
is constructed of glass. W. P. S. 

G-asometric Estimation of Nitrates. 0. A. Hill {Analyst, 
1918, 43, 215 — 216). — When anexteimal reaction bottle is used in 
the estimation of nitrates by shaking the latter with sulphuric 
acid and mercury, it is necessary to fill the bottle previously with 
a gas inert towards nitric oxide. Carbon monoxide may be used 
for this purpose, and is prepared by heating a mixture of sodium 
formate and concentrated sulphuric acid. [See, further, /. Soe. 
Chem. In<L, July.] W. P. 8. 

New Yolnmetric Method for the Estimation of Phosphates 
in Urines. Argeo Angiolani {Giorn, Farm, Ghim,, 1917, 66, 
251 — 252; from Chem. Ze7itr,, 1918, i, 571). — Twenty-five c.c. of 
the urine are treated 'with 1 c.c. of 20% hydrochloric acid, 1 grain 
of ammonium chloride, and 10 c.c. of a citric acid-magnesium 
solution (a solution of 35 grams of magnesium oxide in 260 grams 
of citric acid, the total bulk being 500 c.c., which is then treated 
with 400 c.c. of 10% ammonia solution and kept for two houns). 
The precipitate is collected, washed with very dilute ammonia 
solution, dried at 30—40% and then dissolved in 50 c.c. of iV/10- 
sulphuric acid, of which the excess is then titrated with N/Kh 
sodium hydroxide solution, using methyl-orange as indicator. One 
c.c. of A/ 10-acid is equivalent to 3‘55 mg. P2O5. B. P. T. 

Marsh’s Apparatus. W. Kirkby {Pharm. J., 1918, 100^ 
286). — A tube loosely packed with 'cotton wool , is ^ interjiosed 
between 'the generating flask and the hydrogen jet with the object 
of preventing any risk of explosion. C. A. M. 

Simple Process for the Estimatioh of Small Quan- 
tities of ' Arsenic in Corpses. , H. Fuhnee' {Ber, Deut 
Pharm, Qes.^ 1918, 28, ' 221 — 229). — The process consists in the 
destruction of the animal matter by permanganate and sulphuric 
acid, the distillation of the solution with sodium chloride, and the 
estimation of 'the arsenic in the distillate' by the Giiteeit 'method, 
using mercuric bro'mide paper. [See J. Soc, Cli&m, Ind,^ July.] 

J. H. J. 



AHALYTICAL CHEMISTRY. 


ii. 241 


Estimation of Carbon Dioxide in Carbonates by 
Dittricli^s Method, Bela von Horvath (Olieni. Zeit., 1918, 42, 
121). — Carbon dioxide may be estimated in sodium carbonate or 
barium carbonate by beating tbe same at dull redness with borax 
wbicb has been heated previously at 10,00°’ j the carbonate is 
decomposed readily, and the loss in weight gives the amount of 
carbon dioxide present. [See, farther, /. Soc. Cliem, Ind.^ 369 a .] 

W. P, S. 

Filtration of Silica, P. Nicolardot and J. Koenig {Ann. 
Vhim. anal., 1918, 23, 104---109). — The fact that a minute 
quantity of silica passes into the filtrate when hydrated silica is 
evaporated to dryness and then collected on a filter does not appear 
to be due to solubility of the silica ; the effect of successive evapora- 
tions and heating at 110° is to agglomerate the silica so that the 
whole of it is retained by a good filter. It is recommended that 
the silica be twice evaporated with hydrochloric acid and heated 
at 110°, blit without intervening filtration, before it is collected; 
the filtrate may be passed once more through the filter. [See, 
further, J, Soc. Ghem. Ind., July.] W. P. S. 

Estimation of Strontium. L. W. Winkler iZeitsch. angew. 
Ghem., 1918, 31 , i, 80 and 83 — 84). — As Sulphate . — One hundred 
c.c. of a neutral solution containing 0*5 gram of strontium salt are 
acidified with 1 c.c. of acetic acid, heated to the boiling point, 
and 10 c.c. of a 10% solution of sodium sulphate' are added. Heat- 
ing is continued until the precipitate is powdery, when it is left 
overnight. It is transferred to a Gooch crucible, washed with 
50 c.c. of saturated strontium sulphate solution, and weighed after 
drying at 132°. If the filtrate is required further, alcohol is used 
as the washing agent. The presence of other salts, especially mag- 
nesium chloride and hydrochloric and nitric acids, leads to low 
results. 

its Carhonate. — I’O Gram of potassium nitrate and 10 c.c. of 
10% sodium carbonate solution are added to a boiling solution of not 
more than 0*5. gram of strontium salt in 100 c.c. of solution. Next 
day the precipitate is washed with 50 c.c. of saturated strontium 
carbonate solution and weighed as SrCOjj after drying at 132°. 
Owing to incomplete loss of carbon dioxide on ignition, the pre- 
cipitate cannot be weighed as oxide. 

* A,h O'^late.—ThQ precipitation is made with 10% solution of 
potassium oxalate, and resembles that of the sulphate. After 
remaining overnight, the precipitate is washed with saturated 
strontium oxalate solution. It is dried at 100° for two hours and 
weighed as SrC 204 ,Hg 0 ,' or at 132° for six hours and weighed as 
SrC 204 . Other salts, especially magnesium chloride, interfere. 
This is the most convenient and exact method of estimating 
strontitxm. H. J. H/ 

Tim© ' as a -Factor in Gravimetric Analysis. Precipita- 
tion of Barium CMorid©' with Sulphuric Acid. Z. Karao- 
glanow {Zeitsch..wnul. Ohemi., 1918, .'67, 113— 121).— In thegravi- 
yot. CXTV. ii, 13 
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metric estiraatioii of barium as barium sulpliate, sulphuric acirl 
slioiild be used for the precipitation ; alkali sulphates must not be 
used. The acid should be added rapidly; if it is added slowly, the 
results obtained are too low. [See, further, /. Soe. Ghem, hid., 
3.52.1.] ' W. P. S. 

¥oliimetric Estimation of Lead by means of Ammonium 
Molybdate. Lindt {ZeiUcli. anal. Chem., 1918, 67, 71— 76).— In 
this process, it is essential that an excess of ammoniuni acetate 
should be avoided in dissolving the lead sulphate; the resuits 
obtained are too high in the presence of such excess, but are trust- 
worthy when the lead sulphate is dissolved in the inininumi requi- 
site quantity of the acetate solution. [See, further, J. Soc. GIu'/zi. 
hid., 352a.] W. P. S. 

Estimation of Copper as Copper Oxide after previous 
Precipitation as TMocyanate. ' G, Fenner and J. Forsciimann 
{Ohem. Zeit,, 1918, 42, 205 — 206). — The inconvenient drying of 
the cuprous thiocyanate precipitate to constant weight is unneces- 
sary, and may be avoided by conversion of the precipitate into 
cupric oxide by roasting in a muffle at a temperature near 800*^. 
[See also J. Soe. Ghem. hid., 391a.] I). F. T. 

Analysis of WMte MetaL F. Kurek and A. Flath {Ghem, 
Zeit., 1918, 42, 133 — 134). — Tin is estimated by dissolving the 
alloy in hydrochloric acid with the addition of ferric chloride, 
reducing the tin with metallic iron, separating the precipitated 
antimony and copper, and titrating the filtrate with ferric chloride 
solution. The antimony and copper ai'e then dissolved in liydro- 
chloric acid to which potassium chlorate is added, excess of free 
chlorine is expelled by boiling the solution, the two metals are 
separated as their sulphides, the antimony sulphide is dissolved in 
sodium siiipliido solution, again precipitated in the prt^sence of an 
excess of oxalic acid, dissolved in hydrochloric acid, the solution 
boiled until the antianony is reduced, and then titrated wit.li 
potassium br ornate sol,ution. Suitable methods are also desc.ribed 
for the estimation of lead, copper, iron, aluminium, nickel, and 
xinc in the alloy, [See, farther, /. f>oc. Ghem. huG, 877a.) 

W. P. S. , 

Use of Metallic Silver as a Reducing Agent in the 
Volumetric Estimation of Iron. Graham Edoar and A, Ii. 
Kemp (/. Amer. Ghem. Sac., 1918, 40, 777— 784).— The reaction 
between metallic silver and solutions of ferric sulphate in the 
presence of sulphuric acid and a soluble thiocyanate has been ex- 
amined.^ The results obtained show that silver may be employed 
to effect the complete ' reduction of the ferric salt provided the 
dissolved ^ silver is precipitated by thiocyanate. ' ■ The, reBulting 
ferrous solution is ffitered,' treated with an excess 'of silver nitrate, 
and titrated with potassium, permanganate. An alternative 
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method consists in titeating the excess of silver nitrate with 
standard thiocyanate. 

The thiocyanate serves to show when the reduction is complete^ 
and further advantages of the method are that silver is usually 
quite free from iron, that it does not reduce titanium at all, and 
that it reduces vanadium quantitatively to the qiiadiivaleiit con- 
dition. [Compare J . Soe, (Jhemi, Ind., 391a.] H. M. D. 

Estimation of Iron in Lactic Acid. A. Haevey (/. Soa 
Leathtr Trade^^ Ghein.^ 1918, 2, 37 — 38).— Iron in lactic acid can 
be estimated very exactly by a colorimetric method in which the 
colour developed with potassium ferrocyanide is matched against 
the colour produced by standard iron solution. Potassium thio- 
cyanate is useless. F. C. T. 

Quantitative Separation of Iron from the Cerite Metals 
in the presence of Calcinm. A. Wobee {Zeitsch. landw. 
Vermdisw. Oester?'., 1917, 20, 500 — 501; from Ghem, Zmtr., 1918, 
i, 476),— A weighed sample is dissolved by prolonged treatment 
with 2% hydrochloric acid, and to an aliquot portion of the solu- 
tion there is added tartaric acid in the proportion of approximately 
four grams to one of the substance. On saturating the solution 
with hydrogen sulphide and adding aqueous ammonia until a pure 
black precipitate of iron sulphide is obtained, the transiently pre- 
cipitated hydroxides of the cerite metals are redissolved. The iron 
sulphide is treated .in the usual manner, whilst the estimation of 
the cerite metals is effected by the method of Hauser and Wirth 
(A., 1908, ii, 778). D, F. T, 

Estimation of Nickel with a-Benzildioxime. B. Stekbinger 
{(■hem, Zeit,, 1918, 42, 242 — 243). — ^The author agrees with Gross- 
manii and Mannheim (A., 1917, ii, 391) that Atacks method of 
estimating nickel by precipitation with a-benzildioxime is trust- 
worthy for small quantities of the metal. When, however, the 
quantity of nickel exceeds 0‘025 gram, the precipitate contains a 
certain amount of occluded a-benziidioxime, and the results 
obtained are too high. In such cases, the precipitate should be 
ignited and the resulting nickel oxide weighed. W. P. B. 

Estimation of Chrominm in Chromium Salts ^ Chrome 
Liquors, Leather Ashes, and Chromium Residues, Karl 
ScHORLEMMER {GoUegkim^ 1917, 345 and 371; from Oh era, Zentr,, 
1918, i, 377 — 378). — The solution of the chromium salt is treated 
cautiously with approximately A-sodium hydroxide until the pre- 
cipitate has redissolved. Aqueous hydrogen peroxide of approxim- 
ately 3% concentration is then added, and the solution is boiled 
until no more oxygen is liberated. The resulting solution is 
acidified with sulphuric acid, and the 'amount of chromate estimated 
by one of' the usual volumetric methods, I^eather ash or dry 

13—2 
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cliroTJlium residues should be mixed with anhydrous sodium 
carbonate and magnesium, oxide and roasted imtil yellow, the 
aqueous extract then being titrated after acidifl cation. For the 
oxidation of solutions of very impure chromium salts, it- is better 
to use alkaline potassium permanganate solution. The- presence of 
iron in the ash of chrome leather may interfere with the clironiiiim 
estimation. , D. F, T. 

Estimation of Molybdenum. O. Bindj^k {Gheni. Zeit.^ 1918, 
42, 255). — When molybdenum is precipitated as Bulphide- and the 
latter then ignited to oxide, the oxidation is not complete unless 
the substance, after preliminary ignition, is treated with nitric 
acid, evaporated, dissolved in ammonia, reprecipitated with nitric 
acid, evaporated, and ignited, A correction must be made for any 
traces of matter which remain insoluble when the ignited oxicle is 
dissolved in ammonia. [See, further, J. Soc. Ghem. Incl,, July.] 

W. P. 8. 

Tbe Estimation of Molybdenum as Lead Molybdate, 

Eobebt Stbebingbe {Otste7T, Ghem. Zeit., 1917, [ii], 2D, 226 228 ; 

from Ghem, Zentr,^ 1918, i, 378). — For the estimation of molyb- 
denum ill ferro-molybdenum, 0*5 — 1 gram is fused with 10 grams of 
sodium peroxide in an iron crucible. The product is extracted with 
500 c.c. of water, and 100 c.c, are taken for the test; after the 
removal of any iron by the addition of nitric acid and then 
ammonia solution, the solution is neutralised with acetic acid, 
boiled, and treated successively with solutions of lead acetate 
(2 — 5 grams) with acetic acid (2 c.c.) in 30 c.c. of water, and am- 
monium acetate (10 grams) in 50 c.c. of water. After boiling for a, 
short time, the precipitate is allowed to settle for six hours. The 
precipitate is removed by filtration, washed with dilute ammonium 
acetate solution, dissolved in diluted nitric acid, and reprecipitated 
by the addition of a solution of ammonium acetate (10 grams) in 
50 c.c. of very dilute acetic acid. After twelve hours, the lead molyb 
„date is again separated, washed, dried, and ignited at a rnoderal.o 
temperature before final weighing as PbMo 04 . D. P. T. 

A Colour Reaction of Thorium and Zirconium with 
Pyrogallolaldehyde. H. Kaserek (Ghem, Zeit., 1918, 42^ 170).-— 
On the addition of an aqueous solution of pyrogallolaldehyde tO' one 
of a thorium compound, a yellow colour is formed, and, after a 
time, a dirty yellow precipitate is produced, which when filtered 
off leaves a colourless filtrate. Zirconium compounds, after boil- 
ing or after the addition of hydrogen peroxide, give a similar 
colour and precipitate with cerium compounds; the yellow colour 
remains after boiling. In the presence of nitric, sulphuric, or 
hydrochloric acid, a colourless solution and no precipitate are pro- 
duced. A solution containing only 0*1 mg. of thorium nitrate per 
100 /C.C. 'shows the colour clearly. Pyrogallol, pyrogallolcarboxylic 
^ acid, and protocatechualdehyde do not give this reaction. ' 
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The pyrogailolaldehyde is prepared by dissolving o8 grams of 
pyrogaliol and 36*3 grams of formaiiilide in absolute ether, conden- 
sing this with 15*2 grams of phosphoryl chloride, and filtering after 
twelve hours. The residue is dissolved in alcohol and precipitated by 
sodium chloride. The crystals are treated with warm sodiiim 
hydroxide, a current of hydrogen is passed through the solution, 
after which it is acidified and the aldehyde extracted with ether 
and purified by conversion into the bisulphite compound. 

A. B. S. 

GrapMc Methods of Analysis. Hans Grabenwitz {ClmiL 
Zeit.j 1918, 42, 221). — The composition of such mixtures as form- 
aldehyde, methyl alcohol, and water, and ethyl acetate, alcohol, 
and water, may be found from the graphs given, the data to be 
determined being, in the first case, the specific gravity and the 
formaldehyde content, and in the second, the specific gravity and 
the ethvl acetate content. [See, further, J. Soc. Ukem, Ind., 392a, j 

W. P. S. 

Method for Detecting Small Quantities of Chloretone 
(Trichloro-^arA-hutyl Alcohol) in Aqueous Solutions, T. B. 
Aldrich (/. Biol. Chem ., 1918, 34, 263 — 267). — The solution con- 
taining the chloretone is subjected to steam distillation. If a 
large amount of chloretone is present, it crystallises in the cooler 
part of the condenser in needles. When only small amounts of 
chloretone are present, crystallisation may not occur, but if the 
distillate is placed in a small flask fitted with a reflux condenser 
and boiled for half an hour, needle crystals are then obtained in 
the condenser when the amount of chloretone exceeds 0*25 mg. 
If protein is present, it should be digested with pepsin and hydro- 
chloric acid before the steam distillation is carried out. The 
presence of other organic solvents prevents the crystallisation, and 
thus interferes with the recognition of chloretone by this method. 

H. W. B. 

Estimation of Cholesterol in Blood. L. East, V. C. 
Myers, and Emma L. Wardell {Froc. Soc. Esop. Biol. Med., 1917, 
16, 1—2; from Physiol. Ahstr.^ 1918, 3, 31).— One c.c. of blood 
is extracted with chloroform, and in the extract the cholesterol is 
estimated colorimetrically by the Liebermann-Bur chard reaction' 
(compare Physiol. A hstr., 1917, 2, 675). The values obtained are 
lower than those of Bloor, but are believed to be more accurate. 

W. G, 

Cammidge's Method for the Estimation of [Reducing] 
Sugar in 'Urine. B. W.' Garrow ( Pharm . J., 1918, 100, 
148 — -149).' — In estimating sugaf by this method (A., 1917, ii, 276), 
it is noticed in titrating back the excess of iodine with thio- 
sulphate that up to the point where the blue starch iodide 'is dis- 
charged the soliitio'n is transparent, but immediately after the first 
end-point is reached a slight, opalescence begins to appear, in- 
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creasing to a wMte precipitate of cuprous iodide, aad tlie blue 
colour returns. Tlie first discharge of the blue colour should be 
taken as the ead-point, and the titration should bo done as rapidly 
as possible. [See, further, /. Soc. Ghem. Ind., 276a.] 

J. F. B. 

Polarimetric Estimation of Dextrose in Urine « G. 
Frerichs and E. Mannheim {A‘potli. Zeit., S3, 34; from Ghem. 
Zentr., 1918, i, 380. Compare A., 1917, ii, 393). — A 100 c.c. flask 
containing 5 c.c. of lead acetate solution is filled to the mark with 
the urine and shaken well; the liquid is then filtered and examined 
ill the polarimeter in a 2-dcm. tube, the rotation giving the con- 
tent of anhydrous dextrose in grams per 100 c.c. of urine. The 
lead acetate solution should contain 10 grams of the salt and 
5 grams of 30% acetic acid in 20 grams of water. If the lead 
acetate treatment fails to decolorise the urine sufficiently, the 
latter may be decolorised with charcoal, either at the same time as 
the lead acetate treatment or subsequently. As the charcoal 
absorbs a certain proportion of the dextrose, a correction becomes 
necessary, for which empirical values are given. B. F. T. 

Colorimetric Estimation of Dextrose in Urine. V. I. 
Isaacson (/. Lah, and Glm, Med,, St. Louis, 1918, 3, 289-— 294; 
from Physiol. Ahstr., 1918, 3, 120). — A copper sulphate method, 
ill which the unreduced copper is estimated after adding ammonia 
in a calorimeter against a standard. S. B. S. 

Estimation of Dextrose in Urine. 0. H. Hugenhoutz 
{Fharni. Weehhlad-, 1918, 55, 609 — 614). — A comparison of the 
iodometric, polarimetric, and fermentation methods of estimating 
dextrose in urine. The first method is very accurate, the second 
gives slightly low results, and the values derived from the third 
method are extremely erratic. A, J, W, 

Estimation of Sugar in Normal Urine. Stanley R. 
Benedict and Emil Osterberg (J. Biol. Ghem., 1918, 34, 
195— 201).— In this method, which permits of the estimation of 
traces of sugar accurately to within a few thousandths of 1%, the 
creatinine and polyphenols, and most of the total nitrogen and the 
glycuronic acid, are first removed from the urine by precipitation 
with a mercuric nitrate reagent, and the dextrose then estimated 
colorimetrically after treatment with picric acid. The necessary 
.special reagents are prepared as follows. Mercuric nitrate solu- 
tion, by adding slowly 220 grams of mercuric oxide to 160 c.c . of 
concentrated nitric acid until it has dissolved, then boiling, cool- 
ing, and adding 60 c.c. of 5% sodium hydroxide solution. It is 
made up to 1 litre and filtered. Picrate-picric, acid solution, by 
adding, Is grama of picric acid and 400 c.c, of hot water to 500 c.c. 
of 1% sodium, hydroxide solution and, shaking until the picric acid 
'"Mas dissolved. is cooled and made up to 1 litre. 
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To perforin the estimation, 15 or 20 c.c. of the urine are placed 
ill a 500 c.c. beaker, together with an equal volume of the mercuric 
nitrate solution, and, after mixing, solid sodium hydrogen 
carbonate is added until frothing ceases and an alkaline reaction 
to litmus paper is obtained. After filtering, the excess of mercury 
is removed by adding a pinch of zinc dust and a drop or two of 
concentrated hydrochloric acid. From 1 to 4 c.c. of the final 
filtrate (containing about 1 mg. of dextrose) are measured into a 
large test-tube graduated to indicate 12*5 and 25 c.c. Water is 
added if required to bring the volume to 4 c.c., and 1 c.c. of 20% 
sodium carbonate solution is run in, followed by 4 c.c. of the 
picrate—picric acid solution. The mixture is heated in boiling 
water for ten minutes, cooled, diluted to the mark, and compared 
in a colorimeter with a standard solution similarly prepared from 
1 mg. of dextrose in 4 c.c. of water or with a permanent standard 
of picramic acid or potassium dichromate solution. The former 
is prepared by adding 0*5 c.c. of 20% sodium carbonate solution 
and 15 c.c. of the picrate-picric acid solution to 105 c.c. of exactly 
0*01% picramic acid solution in 0*02% sodium carbonate solution 
and then diluting to 300 c.c. with water. To prepare the 
dichromate standard, dissolve 0*536 gram of potassium dichromate 
ill 1 litre of water. 

To estimate the fermentable sugar, a second estimation in the 
urine after fermentation is necessary. About 20 mg. of dextrose 
and a one-quarter cake of yeast are added to 25 c.c. of the urine. 
After mixing, it is allowed to remain in an incubator at 35 — 38° 
for eighteen to twenty hours. The clear urine is then decanted 
and the estimation of dextrose carried out as above. The differ-' 
ence between the two estimations gives the fermentable sugar, 

H. W. B. 

ModMcation of tlie Lewis-Benedict Methiod for the 
Estimation of Dextrose in the Blood. Stanley R. Benedict 
(J. Biol. Ohem/:, 1918, 34, 203—207. Compare A., 1915, ii, 111). 
—The modification consists in adding the solution of picric acid in 
sodium picrate, employed in the estimation of dextrose in urine 
(see preceding abstract), instead of picric acid to the laked blood, 
which renders the subsequent evaporation umiecessary. 

H. w. B.; 

Sources of Error in the Estimation of Dextrose by the 
Colorimetric Picrate Method, T. Addis and A. E. Shevkt 
(Proe. Soc. Exp. Biol Med. New York, 1918, 15, 79).— The 
reddish-brown colour produced on heating dextrose, picric acid, and 
sodium carbonate varies with the temperature, duration of heat- 
ing, and amount of carbonate present, (4. B, 

Inversion and Estimation of Snerose. A. R. Rose 
(Proc. Soc. Exp. Biol Med. Wew Tork^ 1917, 15, 16—17). — ' 
Heating for ten minutes at 100^ with ’2 volumes of saturated picric 
acid inverts the sucrose ; then ■ 1 voL of 20% sodium carbonate- 



ii. 248 


ABSTRACTS OF CHEMICAL PABEES. 


is added, and after a further twenty minutes' heating the , total 
dextrose + l»viilose is estimated colorimetrically according to Lewis- 
Benedict. The amount originally present is estimated in a similar 
tube, in which the sodium carbonate was added before heating. 
The difference between the two tubes represents invert-sugar (com- 
pare preceding abstract). 0-. B. 

Estimation of Ptirfuroids (Furfurosans) in the Different 
Prodncts of Beet Sugar Factories. I. R. Gillet (Bull 
Absoc. chim, Suct, Best,, 1917, 35 , 53 — 62). — It is known that 
other substances besides pentoses and pentosans yield more or less 
furfuraldehyde under the well-known conditions of distillation with 
hydrochloric acid. Chalmot has stated that sucrose yields not 
more than 0*2%, but the author, operating on 5 — 20 grams of pure 
sucrose, has obtained from 0*38 to 0*75%. of furfuraldehyde under 
the Toilens-Councler conditions of working. The method of pro- 
cedure is described fully, and attention is directed to certain points 
which are of importance in securing uniform results. To prevent 
superheating, the distillation flask should not he immersed in the 
. bath below the level of the liquid in the flask. The temperature 
of the bath should he such as to produce uniform distillation at 
the rate of 30 c.c. in twelve to fourteen minutes; when operating 
on 10 grams of sucrose, the author found it necessary to- heat the 
hath to 155 — 160°, since at lower temperatures distillation was 
slow and the distillate was often cloudy, owing to the presence of 
an unknown, yellow substance in suspension. Great importance is 
attached to strict adherence to the prescribed method of replenish- 
ing the acid during distillation, exactly 30 c.c. being added as soon 
as 30 c.c. has distilled. In spite of attention to these and other 
details of procedure, it was found impossible to secure absolutely 
uniform yields of furfuraldehyde from sucrose. J. H. L. “ 

Colour Reaction lor Grotmd Wood Pulp or the lucrusting 
Matters of Wood with Phenylhydrazine Hydrochloride. 
S. Jbxtsch (Zeitsch. angew. Ohem., 1918, 31, 72).~An aqueous 
solution of phenylhydrazine hydrochloride gives an intense orange- 
yellow coloration with raw wood fibre, which subsequently changes 
to a characteristic bright green on drying in presence of air ; the 
appearance of the green colour is accelerated by suitable heating. 
Cotton and other pure cellulose fibres are stained only to a pale 
yellow, which changes to a characteristic light brown after drying. 
The above test for lignocellulose is stated to be sharper and more 
definite than the phloroglucinol-hydrochloric acid test. [See also 
/. Soc, Ghem, Ind,, 365 a .] ' J. F. B. 

New Reaction of Formic Acid and Hyposulphites. E. 
COMAiiTBiJCOi (Bdl. chim, farm,, 1918, 57, 101— 102).— The 
, presence-' of' 'formic acid in a liquid may be detected hy heating' the 
, latter ' gently with' concentrated sodium hydrogen sulp'hite solution 
: , until gas bubbles begin to escape, the liquid being then cooled and 



ANALl^l’lCAL CHEMIS^EY. 


ii 249 


fresli, dilute sodium nitroprusside solution poured carefully on to 
its surface ; a green or blue ring is thus f ormed^ hydrogen cyanide 
being liberated at the same time. The blue precipitate^ 
Na 4 Fe 2 (C]Sr) 9 , results from the interaction of the nitroprusside and 
sodium hyposulphite^ the latter being formed by the action of the 
formic acid on the sodium hydrogen sulphite (compare A., 1904, 
ii, 845). T. H. P. 

Estimation of Lactic Anhydrides in Lactic Acid« ¥. 0. 
Thompson and Kyohei Suzuki (J. Soc. Leather Trader' 
Glierri,^ 1918, 2, 115 — 121). — Lactide reacts completely in the cold 
with alkali hydroxide in ten minutes if the alkali is in considerable 
excess. No heating is therefore necessary in the analysis of lactic 
acid. Purthermore, the proportion of lactide present in lactic acid 
depends on the dilution and time of keeping, so that analytical 
results do not indicate the amount of lactide in a dilute solution 
used in technical practice, for example, in deliming hides. [See, 
further, /. Soc. Ghem. Ind., 343a.], P. C. T. 

An Optical Method for the [Estimation of Malic and 
Tartaric Acids in the same Solutions. ' J. J. Wileaman 
(/. Amer. Okem. Soc., 1918, 40, 693 — 704). — The method depends 
on the facts that uranyi acetate enhances the rotation of ^-malic 
and <i-tartaric acids, whilst ammonium heptarnolybdate reverses 
the direction of the rotation in the case of Z-malic acid, giving 
strongly positive solutions in each case. A chart is made connect- 
ing the rotations of solutions, containing up to 1% of the acids, 
activated by uranyi acetate on the one hand (the curves slope down 
from left to right) with those of solutions activated by ammonium 
heptarnolybdate on the other (the curves slope up from left to 
right). The point of intersection of a given pair of curves will 
give, therefore, the number of grams of tartaric acid on the 
abscissae and the proportion of malic acid on the ordinates. 

The details of the method are based on Yoder's work on malic 
acid (A., 1911, ii, 1141) and further developments by Gore and 
others in America, which have been embodied in an official process 
(/. Off. Agrie. Chemists, 1916). An amount of the sample 

is taken which, judged by titration, will contain at least about 
O'l gram of either acid and not more than 0*6 gram of tartaric 
acid or 0*8 gram of malic acid. This is neutralised with 
A-ammonia solution, mixed with 2 vols. of 95% alcohol, filtered 
from pectins, and the filtrate slowly mixed with an excess of a 
10% solution of barium chloride in 50% alcohol, and then made 
up to fourteen times the original volume with 95% alcohol. The 
precipitate is collected by centrifuging, boiled with water, mixed 
with 10 c.c. of 20% ammonium sulphate solution, the mixture is 
concentrated to about 80 c.c., cool^, mixed with 6 c.c. of glacial 
acetic acid, and diluted to 100 c.c. Two 25 c.c, portions of the 
clear solution, after centrifuging, are taken, mixed with 10 c.c, 
'of an 8% solution of pure^ uranyi acetate and 10 o.o. of ,10%: 
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ammo'iiiuin lieptamolybdate respectively, left for three hours iii 
the dark, and then polarised at about 20^ in a 2 -dc 2 ii. tube. It 
the molybdate solution becomes green through reduction, a cli’ 0 |> 
of bromine water may be added. «T . C. W, 

Estimation of Fatty Acids in Butter Fat. B. B. Holland 
and J. P. Buckley, jun. (/, Agric. Eesearchy 1918, 12, 719—732). 
—Direct esterification of butter fact (with absolute alcohol contain- 
ing hydrogen chloride or concentrated sulphuric acid), and subse- 
qiieiit fractional distillation of the resulting esters, affords ^ a trust- 
worthy method for the estimation of certain of the fatty atdds. The 
following quantities of fatty acids wei'e found in butter fat: liexoio 
acid, 1‘36%; octoic acid, 0*975%; decoic acid, 1*831%; iauric acid, 
6*895%; myristic acid, 22*618%. Butyric acid (3*153%) ami 
palmitic acid (19*229%) were estimated by difference, stearic acid 
(11*384%) by crystallisation, and oleic acid (27*374%) from the 
iodine number of the insoluble fatty acids. [See, fux'ther, /. Soc, 
riiein, Ind.y 846a.] W. P. S. 

Test for Acetone in Urine. M. Wagenaar {PJmrm. Weekhlad, 
1918, 55, 57 — 60). — The presence of 0*5 mg. of acetone in 10 c.c. 
of urine can be detected by mixing the sample with a solution of 
acetic acid, tartaric acid, and sodium nitroprusside, and covering 
the liquid with a concentrated solution of ammonia. A coloration 
like that of permanganate solution is developed at the junction of 
the liquids. A. J. W. 

Detection of Acetone in Urine. P. Bohrisch {Pharm. 2eiLy 
1918, 63, 173 — 174. Compare this voh, ii, 179). — The author finds 
that Legahs test is more sensitive than Lange’s ring test , and men- 
tions that Arends and Urban had shown in 1911 that it was nob 
necessary for the sodium nitroprusside solution used in the tests 
to be freshly prepared. W. P. S. 

Detection of Arbutin. Hans Salomon [Ber, Deut, 'pluirm. 
Qes,, 1918, 28, 138 — 139).— The tests commonly applied for arbutin 
in urine, for example, after the ingestion of bearberry leaf tea, 
not specific to this substance. / D. P. T. 

Direct Estimation of Urea and Ammonia in Placenta 
Tissue. Feederick S. Hammett (J. Biol. Ghem., 1918, 33, 
381—385. Compare Sumner, A., 1916, ii, 655).— The methods of 
estimation recommended by the author are essentially those devised 
by Sumner {he. eit.)^ the chief modification being the addition of 
potassium carbonate in a solid form to liberate the ammonia prior 
to aeration. H. W. B, 

Estimation of Uric Acid in Urine and Blood. B. G. Cohen 
TmvAimT {Arch. Beeiiand. phydol., 1^1%^ 2, 337— 345).— In the 
case of urine, the uric acid is precipitated by ammonium chloride 
as , ammonium urate under conditions described by the author in 
detail., , The precipitate is" washed with ammonium chloride' by ■ 
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ceiitrifiigalisatioiij then dissolved in lithium carbonate solution, and 
the uric acid is estimated colorimetrically by Folin's phospho- 
tungstate reagent in a solution made alkaline by sodium carbonate. 
In the case of blood, the proteins are separated by coagulation of 
the solution acidified by acetic acid, the filtrate is concentrated to 
a small bulk, and the uric acid is precipitated as urate and the 
amount estimated in a manner similar to that described for the 
estimation of uric acid in urine. S. B. S. 

Estimation of Uric Acid in the Blood by Titration 
with Permanganate. J. Lucien Morris {Proc. Amer, Soc, 
Biol. Gkem.j 1917, xxi; J. Biol. (Jheni.^ 1918, 33. Compare A., 
1917, ii, 279). — The uric acid from 20 c.c. of blood is isolated as 
zinc urate. It is then dissolved in hydrochloric acid and disodiiim 
hydrogen phosphate added until .all the zinc is reprecipitated. A 
saturated solution of sodium hydrogen carbonate (25 c.c.), 10% 
potassium iodide (5 c.c.), and 0*5% starch solution (1 c.c.) are 
added, and 0‘002iY-permanganate run in from a burette until the 
blue colour of iodide of starch appears. In the slightly alkaline 
solution, the oxidation of the potassium iodide, and consequent 
production of the blue iodide of starch, does not occur until all 
the uric acid has been oxidised. The results are accurate to within 
5%. H. W. B. 

Homatropine and the Vital! Test. H. Droop Richmonp 
(Afiah/d^ 1918, 43, 167 — 168). — Although the Yitali test serves 
to distinguish homatropine or its hydrobromide from atropine, 
hyoscyamine, or hyoscine, it is untrustworthy when applied to 
homatropine sulphate, since the sulphuric acid in this salt causes 
the production of a violet coloration. In testing the sulphate, the 
alkaloid should be isolated and the reaction applied to it instead 
of to the original salt. W. P. S. 

Microchemical Tests for Choline, N. Schoorl {PJiarm, 
Weekhladj 1918, 55, 363—369). — A description of the micro- 
chemical characteristics of double salts of choline hydrochloride 
with platinum chloride; gold chloride, mercuric iodide, bismuth 
iodide, and of the picrate and picrolonate. A. J. W. 

Estimation of Creatinine and of Creatine in the Blood. 
Is I DOR Green WALD and Grace McGuire {J. Biol. Cheni.f 1918, 
34, 103 — 118). — The new method consists in removing the blood- 
proteins by heat coagulation in dilute acetic acid solution, and then 
shaking with kaolin, which almost completely removes the 
creatinine, leaving the creatine unaffected. After filtration and 
concentration, the creatine is hydrolysed by hydrochloric acid and 
estimated by Polin's colorimetric method. H. W. B. 

Detection and Estimation of Quinine in Blood and Urine* 
W, Ramsden and I. J. Lipkin (Ami. Trap. Med. Parai^lfol, 1918, 11, 
443— 464).— The thalleioquinine reaction is rendered, more delicate 
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(1:40,000 witli certainty) by adding to 10 c.c. of the quinine solii“ 
tion, feebly acidified with hydrochloric acid and shaken in a test- 
tube, one-tenth saturated bromine water drop by drop ’ until the 
pale yellow colour is no longer instantly discharged (white back- 
ground). At intervals of five seconds, lots of about 2 c.c. are 
poured intO' test-tubes containing one drop of concentrated 
ammonia. Finally, all ammonia solutions are mixed, and the 
green pigment is extracted with chloroform. The Herapath test 
may, with Christensen’s reagent and a polarising microscope, be 
employed for the recognition of 1/500 mg. of quinine. Mayer’s 
reaction (ordinarily 1 : 500,000) may be rendered twenty times as 
delicate by extracting the alkaloid with ether free from all traces 
of aldehyde or acetone, dissolving in saturated ammonium sulphate 
solution, and adding 1/100 volume of the reagent. Potassium tri- 
iodide (limit, 1:1,500,000) is less suitable, on account of the 
colour; phosphotungstic acid and bismuth potassium iodide are 
much less delicate. 

Blood is boiled with ammonium sulphate, urine is precipitated 
with lead acetate and ammonium sulphate in the presence of acetic 
acid; in either case, after addition of ammonia to the filtrate, the 
quinine is extracted with ether free from ketones, the ether is 
evaporated, and the residue is dissolved in saturated ammonium 
sulphate solution (at least 10 c.c. for each mg. of quinine). The 
turbidity due to Mayer’s reagent is compared nephelometrically 
with that in saturated ammonium sulphate solutions containing 
known amounts of quinine (gauged test-tubes in box with slit for 
illumination, dark-room, best dilution of quinine 200 — 300 c.c. per 
mg.). Thus 0*02 — 0'03 mg. of quinine in 5 c.c. of blood may be 
estimated with an error of less than 5%. Larger quantities of 
quinine (100 mg.) may be precipitated as periodide, from which 
the quinine is recovered with sodium hydrogen bisulphite and ether, 
so that it may be weighed or titrated. Gordin's volumetric method 
(A., 1900, ii, 114, 777; 1907, ii, 487 ; 1902, ii, 186) is found to be 
accurate. ' ’ G. B. 

Betection of Proteins by Bleaching Powder and 
Hydrocbloiic Acid. Adolf Jolles (Detit. nied. Woch., 43, 
1620-^1621; from Chem, Zentr., 1918, i, 303--304L--The test 
mentioned in the title is not sufficiently sensitive, and can be re- 
placed by the following three-tub© test.” The specific reagent 
contains 10 grams of mercuric chloride, 20 grams of citric acid, and 
20 grams of sodium chloride in 500 c.c. of water. To three tubes 
are added 5 c.c. of filtered urine, to the first tub© 1 c.c. of 30% 
acetic acid -f 5 c.c. of the reagent; to the second, 1 c.c. of acetic 
acid + water, and to the third, water only. All tubes are anade to 
contain the same volume of liquid. By comparing differences in 
the' turbidities after remaining for ten minutes, it is possible to. 
ascertain whether' traces of proteins are present. S. B. S. 
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Optics of Disperse Systems. II. I. Lifsohitz and 
Beandt (Kolloid ZtiUoh,^ 1918, 22, 133 — 143. Compare tMs voL, 
ii, 181). — The refractive power of disperse systems has been ex- 
amined by observations on colloidal solutions of sulphur and on 
soap solutions. 

The results obtained with colloidal solutions of sulphur, frac- 
tionated by the method described by Oden, show that the refrac- 
tive index increases with the concentration of the solution (grams 
per 100 c.c.) according- to a linear equation. The density of the 
sols aiso' increases with the concentration in an approximately linear 
manner. The value of — j c, in which d^ is the density of a 
sol of concentration c and d^^ the density of the solvent, is, however, 
much greater than for solutions of sulphur in carbon disulphide 
in which the sulphur is present in the molecular condition. The 
refractiyity, measured hy Gladstone aiid Daleys formula, is much 
more nearly constant than it is when the formula of Lorenz and 
Lorentz is employed. 

The results obtained in measurements of the refractive index of 
aqueous solutions of sodium oleate, palmitate and stearate, and of 
potassium palmitate at 70° show that the refractive index changes 
with the concentration according to a linear formula. The mole- 
cular refractivities of the soaps appear to be independent of the 
concentration, and consequently of the degree' of dispersity and of 
the extent to which the soaps are hydrolysed and dissociated. 

H. M. I). 

E&ct of an Electric Field on the Spectrum Lines of 
Helium* Tosmo Takamine .and I'Jsaburo Toshiba (Mem, Ooll. 
Sci EyotOf 1917, 2, 325—334). — The mod© of resolution of the 
lines A 6048, A 6016,, A 4922, A 4472, A 4438, A 4388, and A 4121 
under the iiifiueno© of electric fields varying in intensity between 
3000 and 70,000 volts per cm. is described. With the exception 
of A 4686, the resolution of all the helium lines examined has been 
found to b© u nay m metrical with respect to t-he initial line. 

' H. M, D. 

Efiact of an Electric Field on the Spectrum Lines of 
Hydrogen, II. Toshio Takamine and XJsabueo Toshiba' {Mem, 
GolL Sd. Kyoto^ 1917, 2, 321—323, Compare' A., 1917, ii, 402). 
—The changes produced by the action of a strong electric field 
have been examined by the investigation , of a further series , of 
hydrogen lines. The photographs . show that the outer components 
of the lines belonging to the Balmer series frequently extend' .into 
the region of the unaffected secondary lines. The- apparent' 'lack 

VOL, cx:£V. ii* 14 
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of any connexion between the two groups of lines suggests tliai; 
they are due to different carriers, H. M, D. 

Efiect o! an Electric Field on the Spectrum Lines of 
Hydrogen* Shigeharu Nitta (Mem. Coll Soi. Kyoto, 1917, 2,, 
349 — 355. Compare preceding abstract). — The Stark effect has 
been examined with electric fields of considerably greater intensity 
than those used by previous observers. The line yields six com- 
ponents, the separation of which is proportional to the intensity 
of the field. In addition to the Balmer lines, certain lines belong- 
ing to the secondary spectrum were investigated, H. M. D. 


Optical Investigations on the Constitution ol the Nitrates* 
Konr. Schaefer (Zeitsch. wm. Photocheyn., 1918, 17, 193—217, 
Compare A., 1910, ii, 562 j 1917, ii, 61, 186). — The ultra-violet 
absorption of aqueous solutions of various nitrates has been ex- 
amined over a considerable range of concentration. The results 
obtained for glucinum, silver, thallous, copper, mercurous, cerous, 
bismuth, and thorium nitrate are shown in the form of logarithmic 
absorption curves. On examining the available data for the 
nitrates, it would seem that these may be divided into three groups 
according to their optical behaviour at different concentrations. 
The nitrates of the alkali and alkaline earth metals satisfy the 
requirements of Beer^s law. This relation is only approximately 
satisfied by the nitrates of glucinum, magnesium, aluminium, 
manganese, zinc, cadmium, lead, cobalt, and nickel, which form 
the second group. The deviations are partly due to hydrolysis and 
in part to the superposed absorption effect of the metal. To the 
third group belong the nitrates of metals which show large diverg- 
ences from Beer’s law. The absorption of the nitrates in this 
group (copper, silver, thallous, mercurous) increases rapidly with 
increase in the concentration of the solutions. This grouping of 
the^ metallic nitrates shows an undoubted connexion between the 
optical properties and the electro-affinity of the metals. The 
nitrates^ of the strongly electropositive 'metals show the selective 
absorption which has been attributed to that arrangement of the 
atoms which is found in the nitrate ion, as distinguished from the 
non-seiective absorption of the grouping which is characteristic of 
the organic nitrates and of concentrated nitric acid. The absorp- 
tion exhibited by the nitrates of the weak electropositive metals 
cannot be satisfactorily explained, in terms of these two forms of 
group, and it is suggested that the optical behaviour 
aSords evidence of a third configuration of the atoms in the nitrate 
group. 


The absorption of fused potassium nitrate has also been examined, 
and the selective absorption which it exhibits resembles closely that 
found for aqueous solutions of the alkali nitrates. In this respect 
At differ^,, markMly from the absorption of anhydrous nitric acid, 
which shows nm selective' effect,, although this is shown by^ dilute 
aqueou,s solutions ''of the acid. ■ **11 M D 
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Spectral Reaction of MethyilurinraMehyde and 
/3-iIy droxy-S-melJiylfiirfuFaldeliy de . (Ki nt aeo Os him a and 
Tetsutaeo Tadokoeo (J. Tokyo Ghem. Soc.^ 1918, 39, 23—30. 
Compare OsMma and Tollens, A., 1901, ii, 484). — comparison 
of the absorption spectrum of samples of hydroxymethyifurfur- 
aldehyde (as phloroglucide in hydrochloric acid solution) from 
various sources shows identity of the substance prepared by Kier- 
iiiayer’s method with that obtained from dextrose, Isevulose, or 
iiiulin by distillation with hydrochloric acid. With hydroxymethyl- 
f urfiiraldehyde prepared from galactose and lactose, the absorption 
band is shifted a little towards the F-line, and even slightly over- 
laps that line in the case of samples prepared from sucrose. These 
different absorption spectra can, however, be readily distinguished 
from that given by inethylfurfuraldeliyde, 8. H . 

Til© Relationship between the Optical Rotatory Powers 
and tb© Relative Configurations of Optically Active Com- 
pounds. The Influence of certain Inorganic Haloids on 
tb© Optical Rotatory Powers of a-Hydroxy-acids, a- Amino- 
acids, and tbeir Derivatives. G-eorge William Clough (T., 
1918, 113, 526 — 554).* — The author has compared the effect of 
sodium haloid salts on the optical rotatory powers of Z-lactic, 
c/-glyceric, Z-inalic, and i^-tartaric acids and certain of their esters, 
and the effect of introducing a given radicle into the molecules of 
the configuratively similar hydroxy-acids, ^-lactic, Z-gly ceric, 
<;^-inalic, and ^/-tartaric acids, and from his results assumes that the 
optical rotatoxy powers of similarly constituted compounds possess- 
ing the same configuration are in general influenced similarly by 
the same changes in the external conditions and also by the intro- 
duction of the same substituent into a given radicle attached to 
the asymmetric carbon atom. The rotatory powers of the above 
four acids and of ^^-a-hydroxybutyric, Z-a-hydroxy'/^ovaleric, 
rZ-a-hydroxy/sohexoic, fZ-a-hydroxy-j8-phenylpropionic, and fZ-a-hydr- 
oxygiutaric acids and their derivatives indicate that all these 
acids possess the same relative configurations, and they are designed 
as cZ ’hacids. Of the naturally occurring a-amino-acids, it is 
similarly assumed that rZ-alanine, /-serine, l-aspartic acid, fZ-valine, 
/-leucine, ^Z-is‘oleucine, (Z-a-aminobutyric acid, ('Z-glutainio acid, 
/-phexiylalanine, and /-tyrosine all possess the same configurations, 
denoted by the symbol '' V The dextrorotatory (rZ-) a-halogen acids 
which have been isolated are assumed to be con%uratively similar 
compounds and related configuratively to the I ■’■’-amino-acids, 
which it is suggested are enantiomorphously related to the 
'VZ ’’-hydroxy-acids. This is supported by a comparison of the 
rotatory powers of the optically active a-bromoacylamino-acids with 
those of, the oraminoacylamino-acids. W. Gr. 

Tb© Radioactivity of tb© Waters of Neiicbatel and 
Seeland. H. Pebebt and A. Jaqubeod (Arch. Sei, phys. nat^ 
1918, [iv], 45, 277—297, 336—348, 418— 437).— The 'content' in 
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radium emanation of the spring waters in a very small region, iiie 
Nencliatel Jura mountains and neigliboiirliood, has been, ex- 
haustively studied. Then a minute -parallel study of two regions, 
each of only a few square kilometres, and, lastly, ill© prolonged 
parallel study of two springs in the same district and then in 
different districts, were carried out. More than a hundred springs 
were examined. The radioactivity of these springs is feeble and 
varies between 0 and 3*5 x curie of emanation per litre, the 
quantity varying in all the springs considerably with the time. 
No relation was found between radioactivity and the volume of 
.flow of the spring or its temperature, and the few thermal and 
mineral springs found were not especially radioactive. In passing 
across the Jura chain from S.E. to N.W,, there is a marked increase 
in the radioactivity of the water. The crystalline rocks beneath 
come nearer to the surface in travelling in this direction. The 
two springs examined continuously showed maxima and minima 
of radioactivity recurring at the same^ intervals of time. The 
quantity of radioactive salts in the waters was too small to ' be 
detected. E. S. 

Sign, of the Zinc Electrode. Wilder D , Bancroft (/. 
Physical Ghem,, 1918, 22, 371 — 379). — A theoretical paper in 
which the sign given to potential values is discussed. It is pointed 
out that with electrodes which form cations, the BM.F, is a 
measure of the difference of the chemical potentials, but has the 
opposite sign ; with electrodes which form anions, the two potentials 
have the same sign. Since the electrical potential of the copper 
in a Daniell cell is higher than that of the zinc, and since the zinc 
electrode is the place of lowest electrical potential, although highest 
chemical potential, it follows that the minus sign ought to be used 
when writing the potential difference Zn | 2 inS 04 . This is in keep- 
Lug, with the practice of physicists and physical cheTn3,sts. 

. ^ ^ J. F. S. 

Photochemical Cell, contaming Complex Cyanides of 
Nickel or' Flatiimm. Hatoyasit Iimori (J. Tokyo CJiem. Soc., 
1918, ' 39, 1 — 13),— A photochemical cell was constructed with 
platinum, electrodes, which were immersed in a solution of potassium 
nickel cyanide or potassium platinocyanide, one only of the elefi- 
trodes being exposed to light. In this cell the electrode exposed to 
light is positive, but in a photochemical cell containing a solution 
of potassium ferrocyanide,, previously' described by the author (ibid., 
1917, 3'8, 507):, it was negative. The current from the present cel! 
decays 'rapidly when ' the circuit is closed, „ notwithstanding the 
'insertion of 'a considerable resistance, hut in the former cell a 
constant current was obtained during the exposure to light. The 
'Cause 'of the of 'this cell is not yet known with certainty, 

but 'it 'Would 'seem nO't to, be the photoeleotrical effect on the elec- 
trode, as 'it is, not obseiwed when the complex cyanides are replacC'd 
by other, salt solutions., ' , ' ■ g. H,'.', 
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Method for Determiniag the Temperature of Luminous 
Plaines^ Hermann Senptleben and Elisabeth Benedict {PhjsikciL 
Zeif'Sch., 1918^ 19, 180 — 181). — The temperature of ruiaiiious flames 
is obtained by inserting thin platinum or gold wires into the flame 
and estimating the temperature of the wires by means of a Holhorn- 
Kurlbaiiin pyrometer. To^ compensate for the loss of temperature 
occasioned by the insertion of the wire, it is raised to the tempera- 
ture of the flame by the passage of an electric current. When the 
wire and flame are exactly at the same temperature there is no 
deposition of carbon, but if the temperature of the wire is lowered 
slightly there is an immediate deposition of carbon. To correct, if 
necessary, for the change of temperature brought about by change 
in the shape of the flame owdng to the insertion of the wire, 
measurements were made with wire of varying diameters (0*2— 1*0 
mm.), and it was shown that only at greater diameters than these 
does the temperature depend on the thickness of the wire. The 
temperature of the middle of a Hefner lamp flame determined by 
this method is found to he 1690® abs., which is about the mean 
of the previously recorded values (1680 — 171P). J. P. S. 

Improved Form of Thermo-regulator. John E. Ferguson 
(.7. /Imcr, Ghem, Soe., 1918, 40, 929 — 930). — The adjustment of 
the level of the mercury in the regulator tube is made by means 
of a plunger, and the mercury makes contact with a fixed platinum 
wire, H. M. B. 

Thermo-regulator for Apparatus fitted with a Constant 
Water-level. Jaroslav Milbauer (Zeitsch. anal Ghem., 1918, 57^ 
162-’--l64).— -The overflow water from the apparatus is conducted 
into one limb of a U-tube, the lower part of which is constricted, 
and filled with mercury; the excess of water leaves the upper end 
of the limb of the U-tuhe through a side tube, a small by-pass 
being also fitted at the lower part of the limb. The other limb 
contains a floating valve, the lower end of which rests on the 
surface of the mercury. Should the supply of water he interrupted, 
the limb of the U-tube empties through the by-pass, decreasing 
the pressure on the mercury, and the valve falls, thus cutting of! 
the supply of gas to the burner under the apparatus. 

W. P. S. 

Cineol® as 'a Solvent in Cryoscopy. Charles E. Fawsitt 
_and C'HRiSTAiN H. Fischer (/, Em/, 8oc. New South WaUs^ 1918, 
‘61, 467—472).— Cineole is an oil of the formula GioH^gO which 
occurs largely in oil of eucalyptus. It is extracted by simple freex- 
ing. This' substance has b.' p.^ 175 — 176®, m. p. 0*9®, at is very 
hygroscopic, and the presence of water in the product accounts for 
the m, p. —1® usually given. ; Cineole is not , generally useful as 
a cryoscopic solvent, chiefly on account of its hy^oscopic properties, 
but in some cases it is found' to be a,; more suitable solvent than^ 
beiiEene, although somewhat more 'difificult to work with. ,/It;has 
' a , cryoscopic constant 6'7 and a 'latent .heat of fusion. 22*2 dai per 
gram,'' " ' P- ''S 
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Tile Saturated ¥apoiir Processes of Penta-atomic Sub- 
stances. B. Ari^h (Oompt. rend,^ 1918, 166| 035 — 039), — Taking 
Yo'ting’s values for the physical constants of stannic chloride, the 
author deduces the formula = where 

{1 + (1 -r)(0-84^r)/[T8(l 0*9 ]}tW7 

for the saturated vapour pressures of penta-atomic substances. The 
values calculated from this formula for' methyl ^ fluoride are in 
fairly close accord with those observed hy Collie, except at a 
temperature of -5°. There is not such close agreement in the 
case of chloroform with the values as obtained by Begiiault unless 
the critical constants of chloroform are taken as 247® and 45*26 
atm os. W. G. 

Bapid Pressure Method for the Determinatioa of 
Molecular Weights and Hydrogen Equivalents. W. H. 
Charin (J. Phydml Gliem., 1918, 22, 337 — 344).~A modification 
of the vapour density method of determining molecular weights by 
measuring the pressure set up by a known weight of vapour in a 
known volume at a measured temperature. The apparatus used 
consists of a 500 c.c. distilling flask the side tube of which is 
replaced by a mercury manometer. The manometer tub© is 5 mm. 
diameter and 20 cm.. hig;h, and is fitted with a sliding celluloid 
scale. The top of the flask is fitted with the usual device for 
dropping in the substance at the right moment. The method is 
available for all liquids boiling below 90®. The substance is 
volatilised by steam, and as the whole of the apparatus is not at a 
uniform temperature, the average temperature must be computed. 
A method for cleducing the average temperature is indicated. The 
usual precautions are taken in making the pressure measurement. 
An interestiiifif innovation is introduced in the use of gelatin cap- 
sules for weighing the substance under investigation. 

The same aijparatus can be used for the determination of the 
equivalents of the metals zinc, aluminium, sodium, calcium, and 
magnesium. In all cases except sodium, weighed quantities of the 
metals are dronned into a measured volume of iT— 3Y-hydrocliloric 
acid contained in the bitlb of the apparatus; with sodium, alcohol 
is used. J. F. S. 

Heat of Formation of the Anhydrous Calcium Borates* 
B. ' Oriveau (Oom vt. rend., 1918, 166, 993 — 995). — The pure 
anhydrous calcium borates were prepared by adding the calculated 
quantity of calcium carbonate to fused boric anhydride. The heat 
of solutiop of each of these borates in *¥/2-hydrochloric acid was 
then determined, and from these results the heat of formation of 
each borate was calculated, the results obtained being given by the 
equation : 

2B.O;> sol. + CaO sol. sol. -!~ 39*8 cal. 
soL + OaO sol. — BaOt>.OaO sol. 4-30*9 cal.' 

11,0,1 sol4-2eaO sol. = B.>0;„2CaO sol. + 48*5 cal. 

B.Oy sol . -i- SCaO sol . - B,0.,3GaO sol . '4- 62 • 2 cal . , ' 
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111 © energy of cO'inbiEafcioii of eacli successive molecule of calcium 
oxide 'witii two molecules of boric anliydride dimiuislies from 39-8 
cal. to 13”7 cal, 

Apparatus for Cleaiising Pyknometers. Marcel Bugardin 
(Ann. Chun, anai.^ 1918, 23, 125 — 126). — A. narrow glass tube, 
connected with a flask and a water-pump, is passed down tbe neck 
of the pykuometer so' that the contents of the latter may be drawn 
off ; water i.s then admitted to the pyknometer and drawm off again 
by means of the narrow tube. W. P. S. 

Adsorption Compounds, li. Haller (Kolloid Zeitsch., 1918, 
22, 113 — 133). — ^The formation of adsorption compounds l 5 y the 
interaction of dyes with other substances has been examined. 
Towards chemically indifferent solvents, adsorption compounds 
behave like mechanical mixtures. Adsorption compounds wnth a 
colourless adsorbent when dissolved in a suitable solvent show the 
same absorption spectrum as the corresponding solution of the dye. 
The melting points of adsorption compounds containing an 
adsorbent of low melting point are not very different from the 
melting point of the adsorbent. The general physical behaviour of 
the so-called adsorption compounds leads, therefore, to the con- 
clusion that these are to be regarded as mechanical mixtures. 
[Compare J. Cheiii. Jnd., 411a.] H. M. B. 

Certain R.elations between Crystalline Form, Chemical 
Constitution, and Optical Properties in Organic Componnds. 
Edgar T. Wherry (J. W ashington AcacI. Sci., 1918, 8 , 277 — 285, 
319 — 327),— In the expectation that there should be discoverable 
some relationship between the optical and the geometrical constants 
of crystals, an investigation has been made of a number of organic 
substances typical of the different classes of the tetragonal system. 
Making use of the Lorentx-Loreim expression (n.®- 1)/('?^^ + 2), the 
author calculates refractivity constants El and B, for the two 
principal refractive indices oj and e, and finds that, in a numher 
of cases, the ratio- of these constants is almost exactly equal to the 
reciprocal of the crystallographic axial ratio in the corresponding 
directions in the crystal structure. Thus in the case of carbamide 
(tetragonal scaleno-hedral), EJB, — 0*834, a:c = 0*833; in peiita- 
erythritol (ditetragonal pyramidal), = 1*07, a :c==l*024; and 

in mellite, C'(}(C 02 )($Al 2 , 18 Hg 0 (ditetragonal bipyramidal), 
BjB^ == 1*046, a: e = 1*056. A similar relation holds in the double 
propionates of calcium with strontium and lead, and in isomorphous 
mixtures of the latter with the corresponding cubic calcium-barium 
double salt. It is pointed out that the refraction ratios, as well 
as the crystallographic axial ratios, are connected with the spacing 
of the planes of atoms in the space-lattices of the substances, and 
that comparison of the two ratios may be expected to throw light 
on the type of space-lattice represented in each case. Skeleton 
space-lattices are suggested for the above-mentioned substances, A 
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Tiiiinber of exceptions to the rule of inverse proportioiiality occuir 
In some cases the deviation is due to an incorrect choice of axial 
ratios; in others it may he attributed to the presence of asymmetric 
carbon atoms or to atomic anisotropism. E. H, R. 

Liquid Crystals of tlie Hydrates of lO-Bromoplienantlireiie"- 
3- or -6-Snlplioiiic Acid. 0. Lehmank {Ann. PJujsik,, 1918, [iv], 
55, 81 — 102). — In the solid state, the compound forms thin leaflets 
belonging apparently to the rhombic system, only slightly soluble 
in hydrochloric acid, from which it was recrystallised, easily soluble 
in alcohol, but with decomposition and separation of slender needles. 
The compound forms two liquid crystalline hydrates with water, 
the one with little water being slimy or gelatinous, that with more 
water forming separate liquid crystalline drops. The two forms 
appear to form mixed crystals to a limited extent. The liquid 
drops have been examined microscopically in great detail, both with 
ordinary and polarised light, and numerous diagrams are given 
illustrating the appearance of the drops under different conditions* 
The observations are held to support the author's theory of the 
molecular isomerism of the different modifications of a substance, 
as opposed to other theories of the relationship between amorphous 
and crystalline forms. E. H. R.. 

Colloidal Phenomena and the Adsorption Formula » 
John A. Wilson and Wynnaretta H. Wilson (J. Amer. Ohmi. 

1918, 40, 886 — 895).” — The theory of the mechanism of 
protein swelling put forward by Procter and Wilson (T., 1916, 
109, 307) is further developed, and the commonly used empirical 
adsorption foimula is discussed in relation to the theory. 

It is shown that chemical combination of a colloid jolly with an 
electrolyte to form an ionised colloid salt will cause the jelly to 
swell to a maximum, which is followed by a gradually increasing 
contraction as the concentration of the electrolyte in the solution is 
increased. If an electrolyte which does not combine with the 
protein is added to the system, contraction of the swollen jelly takes 
place to an extent which depends on the resulting ionic concen- 
tration. ' ♦ 

It is further shown that if the chenjically combined electrolyte 
and the total quantity of electrolyte in the Jelly are represented as 
functions of the concentration of the electrolyte' in the external 
solution, curves -are obtained which are of the same form as those 
which correspond with the empirical adsorption formula. 

^ The microscopic pores found in certain hardened jellies are con- 
^'eidered in relation to the continuity of the jellies regarded as two- 
' phase systems. H, M. D. 

’ Wat©r-iii-Oil 'Emulsions, Ai^peed Ulrich Max Sohlabpfer' 
(T., 191B, 113, 522—526). — 'With the aid of, finely divided' carbon 
as emulsifier, it is, possible ,to make emulsions of water in kerosene, 
turpentine, ben?;ene, '.toluene, and, other liquids which wet the solid 
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more readily tliaii water does. The results of experiments with 
varying proportions of kerosene and water are described, and it is 
shown that the viscosity of the emulsions increases with the amount 
of water which they contain. In no circumstances was it found 
possible tO' obtain emulsions with water as the external phase. The 
emulsifying action of the carbon depends on the fact that the oil- 
wetted carbon particles form a skin over the water droplets, and 
films prevent their coalescence. 

CaiToii oil is an emulsion of the water-in-oil type, and mixes 
freely with organic solvents, but not with water without shaking. 

H. M. B. 

Equilibrium in the System : Ferrous Carbonate^ Carbon 
DioxidOy and Water. Herbert d. Smith (/. Amei\ Chem. Soc,, 
1918, 40, 879 — 883). — The solubility of ferrous carbonate in 
aqueous solutions of carbonic acid of varying concentration has 
been measured at 30®. The.- experiments were carried out in a 
steel bottle, which was agitated for several days to ensure the 
attainment of equilibrium. The ferrous caibonate was prepared 
by the interaction of equimolecular quantities of ferrous sulphate 
and sodium hydrogen carbonate at 100® in aqueous solution 
saturated with carbon dioxide at a pressure of about 30 atmo- 
spheres. 

The concentrations of the dissolved ferrous salt and carbon 

dioxide are found to satisfy the relation 

a[Fe(HC 03 ) 2 ]/ ^[H^COJ -iT, 

in which a represents the degree of ionisation of the ferrous hydrogen 
carbonate, which has been assumed to be the same as that of 
barium, nitrate in equivalent concentration. The average value of 
K is 4*04 X 10“^. Since the above theoretical constant 
K r- where Jfj and /£g .are, the first and second ionisa- 

tion constants for carbonic acid and Zg is the ionic solubility pro- 
duct for ferrous carbonate, it is possible to calculate JTg. Putting 
E^ ==3*75 X 10™'^ and this equation gives 

.Zd}P“= 34*53 X From this it follows that, in the absence of 

hydrolytic decomposition, the solubility of ferrous carbonate in 
pure water would be 5*8 x 10”-^ gram-molecules per litre. 

H. M. D. 

EqBilibriiim in tbe System r Zmc Carbonate^ Carboa 
Dioxide^ and Water* Herbert J. Smith (/. Amen Ohenn Sac,, 
1918, 40, 8,83—885),. — The experiments were carried out in exactly 
the same way as those referred to in the preceding abstract. The 
zinc carbonate was prepared from the purest commercial , product, 
which was treated with successive large quantities of boiling water. 
The basic carbonate was then subjected to the prolonged action 
of an aqueous solution of carbon dioxide under a pressure, of about 
30 atmospheres, - ■ , ■ ^ ^ \ ^ 

The quantities of zinc carbonate dissolved by carbonic acid solu- 
tions of varying concentration at '25®' and 30® are in agreement 
'■ ' ' ' ' - 14“^ ' ' '' 
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witli the formula a[Zii(HC 03 ) 2 ]/ vs/[H 2 C‘ 0 ,J = 3*36 x 10"”^^ where a 
is assumed to have the same value as for zinc chloride. 

From this value of the equilibrium coustant and the ionisation 
constants for carbonic acid, the ionic solubility product, 
J£ 3 =[Zn*‘][C 03 ^^], is found to be 21 x at In the absence 
of hydrolysis, the solubility of zinc carbonate in pure water at 25® 
would therefore be 4*58 x 10”^ gram-molecule per litre. 

H. M. D. 

Application of the Mass Law to the Process of Disinfec- 
tioxig heihg a Contribution .to the Mechanistic Theory as 
Opposed to the ¥italistic Theory* E.ichard Edwin Lee and 
C. A. Gilbert (/. FhyncoZ Chem., 1918, 22, 348 — 372). — ^Aii 
historical account of the development of the’ existent theories of 
disinfection is given, and the various theories, grouped into the 
two classes vitalistic theories and mechanistic theories, have been 
subjected to criticism in the light of data accumulated by a number 
of workers, obtained independently in many places and from some 
new experimental data of the authors. The velocity of disinfec- 
tion has been determined in the case of Bacillus typhosus with 
phenol at 37*5®, anthrax spores with mercuric chloride at 20®, and 
Staphylococcus pyogenes aureus with phenol at 20®. In all cases, 
the disinfectant had a concentration of 0*2%. The velocity of 
reaction was determined by a modification of the Eideal- Walker 
drop method. A suitable quantity of the diluted broth culture 
of the micro-organism under examination was put into a test-tube 
containing a quantity of disinfectant solution of known concen- 
tration, and then placed in an incubator. After successive definite 
time intervals, accurately measured portions were transferred to 
Petri dishes and '^plated/' incubated, and the surviving organisms 
counted. The authors are of the opinion that the experimental 
evidence makes it probable that disinfection is an orderly time 
process which is closely analogous to a chemical reaction, the 
micro-organisms and the disinfectants being regarded as the 
respective reagents. A definite logarithmic relationship between 
velocity of disinfection and concentration has been found to exist 
in all cases investigated. Confirmation of the foregoing ia 
furnished by the fact that the velocity of disinfection is influenced 
by variations in temperature and concentration in a manner in 
accord with the mass law. The explanation why disinfection is' 
not sudden, but takes plkce according to the mass law, is as follows. 
Owing to changes in bacterial constituents, only a certain number 
of individuals are in a condition to be attacked by the disinfectant 
at a given time, but the total number of individuals in such a con- 
dition at any given moment represents a constant proportion of the 
surviving micro-organisms. The author considers the objections to 
the mechanistic theory' put forward by Eeichenbach (Zeitsch, 
Wf/gten-e, 1910, 10, 237), and points out that it is not necessary to 
regard disinfection as a reaction of the first order, but rather, as 
is pointed out by Nernst, as a, reaction of a higher order. 'The 
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tlieory ot graded resistance advanced by Eykman, Hewlett, and 
Reicliel (A., 1909, ii, 1045; Biochein. Zdtsch., 1908, 11, 12) is 
criticised, and it is sliown tliat the biological cbaracteristics are 
distributed as^a rule- in a manner quite different from that assumed 
ill the foFination of the theory. In view of these observations, the 
authors are led to the conclusion that the logarithmic nature of 
tiisinfection is due to a general similarity of the individuals in a 
given pure culture rather than to a dissimilarity of the individuals 
as postulated, in the theories ol’ graded resistances by the supporters 
ol‘ the vitalistic theory. The authors also point out that although 
the work of Chick and Martin, and of Browning and Gilinour (/. 
Path and 'Baiti,, A., 1913, i, 1138), indicates the specificity of dis* 
infectants, this behaviour is to be expected if the disinfection pro- 
cess is analogous to chemical action, for^in the application of the 
principle of the mass law the influence of the affinity factor is 
always taken into account. J. F. S. 

Catalysis. IX. Calculation in Absolute Measure ol 
¥elo€ity Constants and Equilibrium Constants in Gaseous 
Systems. William Cudmorb McCollagh Lewis (T., 1918pll3, 
471 — ^492). — ^^The concept of critical energy and critical increment in 
connexion with the formation of active molecules is further con- 
sidered, and it is shown that reaction velocities and equilibrium 
constants may be calculated on the basis of molecular statistical 
considerations. Expressions are derived for the velocity of a uni- 
molecular reaction and of bimolecular reactions in which the react- 
ing molecules are of the same kind and also ol different kinds. 
The theoretical treatment includes a consideration of the reaction 
velocity formulae in the light of the radiation hypothesis. 

The formulae derived are applied to a number of gaseous reac- 
tions which have been experimentally examined, such as the decom- 
position of hydrogen iodide, the combination of hydrogen and 
iodine, and the dissociation of iodine, bromine, chlorine, and 
hydrogen, ami it is shown that the calculated results are in fair 
agreement with those found by experiment. The formiilse may be 
used foi' the calculation of velocity or equilibrium constants in 
regions which do not admit of experimental determination by 
reason of the extremely high or low velocities which are involved. 

The question of the unimolecular decomposition of hydrogen 
iodide is discussed, and it is shown that the velocity is very small 
compared with that of the bimolecular change at all temperatures 
at which this reaction has been examined experimentally. Calcu- 
lation indicates, however, that the two velocity constants should 
be of the same order of magnitude in the neighbourhood of 1200^ 
(abs.). At this temperature, the progress of the reaction would 
consequently not be satisfactorily represented by the equation for 
a bimolecular change. H. M. D. 

Periodic System of the Elements. Stefan Mevee {PhysiJcal 
Mt$ch., 1918, 19, 178— 179))— The author gives,, two methods of 

14^—2 
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representing the periodic classification, in the first of wMcli each 
series is written ont at length and arranged in such a way that the 
eighth group elements lie in the centre of the scheme; to the 
right the elements of groups 1, 2, 3, etc., in order, and to the 
left the elements 7, 6, 5, etc. Tlris arrangement places the elements 
of smallest atomic Yoliime in the centre, so that passing either* to 
the left or right of the centre is accompanied by an increase of 
atomic volume. In the second arrangement, the alkali metals 
occupy the middle of the table; to the right the gx'oups follow 
2, 3, 4 . . , 8, with -f valencies 2 — 8, and to the left the groups 
0, 7, 6 ... 1, with —valencies 0 — 7. This arrangement places 
the elements with largest atomic 'volume in the centre, and on 
passing either to the right or left of the centre there is a decrease 
in atomic volume. The author places both the atomic weights and 
the atomic numbers alongside the elements. In the first arrange- 
ment, the elements of the rare earth group are placed together in 
groups III and IV to the left of the table, whilst in the second 
arrangement they are spread out in various groups in the third 
and fourth long series, although in this case the author definitely 
states that their positions are not definitely fixed. J. F. S. 

Tlie De-salting of Sea-water. Walter Briegee {Ghem, 
Zeit,, 1918, 42,^ 302. Compare A., 1911, ii, 723) .—Quotations are 
given from ancient and modem literature to show that sea-water 
is not freed from salt by passing it through porous earthenware, as 
stated by Aristotle. W. P. S. 


Mew Simple Ultra-mters. II. Spontaneons Ultra-filters. 
WoLFGAUG OSTWALD {Kolloid ZciUch,, 1918, 22, 143—147. Com- 
pare this voL, ii, 192), — The efficiency of the ultra-filters which 
have been previously described has been found to depend on the 
presence of moisture in the filter paper which is used in the pre- 
paration of the filters. Dry filter paper does not give nearly such 
satisfactory results as filter paper which contains appreciable 
quantities^ of moisture. By treatment of moist filter paper with 
2% collodion solution in the manner previously described, ultra- 
filters are obtained which show a markedly increased rapidity of’ 
action. Such ultra-filters may be used without the application of 
extCTBal pressure as an aid to filtration. The observed differences 
in the efficiency of ultra-filters made with dry and moist filter paper 
are attributable to differences in the structure of the collodion 
membrane in the two^ cases. The greatly increased filtering surface 
winch is obtained when moist filter paper is used may be accounted 
for in terms of the structural peculiarities which are exhibited by 
the collodion membrane formed at the surface of water. 

H. M. D. 


Short Vacuum Gauge. Ekoch Karrer (/. Awa*. 
1918,^40, 928—929). — ^A modified short Gaede gauge 
,, is d^onbed in which the 'connexion between the adjustable' mercury 
. receiver 'and the , exhausted apace is made through steel tube 
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whicli is welded to a tube of platinum foil, wbidi in turn is fused 
into the lower end of the glass gauge tube. This is silvered and 
then copper-plated, and the seam in the platinum foil is then 
rendered gas-tight by a layer of solder bridging the copper-plated 
glass surface and the surface of the steel tube. H. M. B. 


Inorganic Chemistry, 


Hydrogen Ion Concentrations of Various Indicator End- 
points in Dilute Sodium Hypochlorite Solutions. Gleot E. 
Cullen and J. Harold Austin (/. Biol, Ohem,, 1918, 34, 
553 — 668). — ^The end-points of indicators in dilute sodium hypo- 
chlorite solutions are different from the end-points of the same 
indicators in ordinary solutions, oii account of the bleaching action 
of the hypochlorite. The end-point to powdered phenolphthalein 
in a 0*5% sodium hypochlorite solution is at a of about 10*1, 
whilst in an alcoholic solution of o-cresolphthalein it is at a 
of about 9-3. The latter indicator gives an end-point in 1% sodium 
hypochlorite solution at about Pjj- 9*6. In the preparation of 
Bakings hypochiorite solution (A., 1915, i, 924), the authors recom- 
mend that chlorine should be passed into a sodium carbonate solu- 
tion containing 14 grains to the litre until sodium hypochlorite is 
formed in a concentration of 0*5%, as shown by titration with 
thiosulphate. H. W. B. 

Absorptiou of Atmospheric Gases hy Water. II. A 
Diagram showing the Volume of Oxygen dissolved by 
Water at Difierent Temperatures and Pressures, Additions 
to the Bibliography. J. H. Coste (/. Soc, Chem, Ind.t 1918, 37, 
170 — 171t, Compare A., 1917, ii, 463). — ^To facilitate the calcula- 
tion of the volume of oxygon dissolved in water, the author has 
constructed a series of graphs which give the number of c.c. of 
oxygen dissolved in 1 litre of water at temperatures from 0^ to 
25® and pressures from 710 mm. to 780 mm. An additional biblio- 
graphy is added to the paper. , J, F, S. 

EiBEect of Acetylene on the Oxidation of Ammonia to 
Nitric Acid. Guy B, Taylor and Julian H. Capps (/. Ind, Eng, 

' 1918, 10, ' 457 — 459). — ^The presence of a small quantity 
of acetylene in the ammonia-air mixture has a deleterious effect on 
the platinum; catalyst ; with 0*02% of acetylene, the yield falls from 
96%' to 89% or less, whilst 0*1% of acetylene decreases the yield to 
65%. ' : Ammonia' gas may be freed from acetylene, and other no6- 
reaoting , gaseS by dissolving it in water' to' form a concentrated 
''sdiutipii' ,and then ' vaporising the' latter, with air. [S^, further, 
August, J' P. S, 
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Density^ Compressibility, and Atomic WeigM of Argon, 
A. Leduc (Gompt. rend,, 1918, 167, 70 — 71). — Working with a 
carefully purified sample of argon, the author finds for its density 
the value 1*3787, for its coefficient of departure from Mariotte's 
law between 1 and 5 atmos., at 14^ the value 10-2 and for 

its atomic weight the value 39*91. W. G. 

Tbs Reaction between the Alkali Pbospbates and Mag- 
nesiwn CMoride, D. Balareff {Zeitsch. anorg, Ghem., 1918, 
102, 241 — 246). — The author has examined the precipitates formed 
by bringing together under different conditions magnesium chloride 
and disodium, dipotassium, or dirubidium hydrogen phosphate. 
Generally, magnesium inonohydrogen phosphate is precipitated, 
with a variable content of water of crystallisation, but it is liable 
to be contaminated with magnesium monoalkali phosphate, and 
under suitable conditions the whole of the precipitate may be 
formed of the latter type of salt. Thus, when a dilute solution of 
magnesium chloride is added slowly with agitation to a 10 % solu- 
tion of dipotassium hydrogen phosphate, the salt MgKP 04 , 6 H 20 is 
precipitated in an almost pure condition, but if the solutions are 
mixed in the reverse order, the precipitate is of uncertain composi- 
tion, containing variable quantities of MgKP 04 aq., MgHP 04 aq., 
Mg(OH) 2 , and Mg 3 (P 04 ) 2 . The rubidium salt, MgBbP 04 , 6 H 2 , 0 , can 
be precipitated almost pure in a similar manner to the potassium 
salt. 

The work of Proschel has shown (Ber, Sildslav, Akad,, 1912, 
190, 117 — 138) that in whatever manner dilute solutions of 
magnesium, chloride and disodium hydrogen phosphate are mixed, 
equilibrium between the products of reaction is eventually obtained, 
Frosohel omitted to observe, however, that the precipitate is not 
pure MgHP 04 aq., but liable to be contaminated with magnesitxnri 
alkali piiosphate. The author quotes analyses showing that when 
aaturated solutions of these salts are mixed, the precipitate con- 
tains a considerable quantity of alkali. The results explain the 
reason for the supposed existence of so many hydrates of MgHPO,!, 
and also emphasis© the danger of the presence of alkali cations 
during ' the estimation of phosphoric acid by the magnesitini 
aininomum 'phosphate method. E. H. R. 

Isotopic Lead. Pbahk Wigglesworth Cjlarke {Proc, NaL Acad, 
Sci,, 1918, 4,181 — 188). — ^The constancy of the atomic weight of 
lead from non-radioactive minerals ^ and its independence on ' the 
species and, locality of the mineral suggest that ordinary lead is' a 
distinct variety, not a balanced mixture of th©.' isotopes dmved 
from uranium '.and thorium. The very variable atomic weight of 
lead /derived from uranium minerals suggests that this '^normar' 
or ordinary lead Is present.in varying amount along with the 
isotope derived from „uranium. ; A hypothesis of elementary evolu- 
tion is.sugg^ted, in which ordinary lead is, a product of ©volutioip 
; the lighter element | O^ndensmg in th© processes' into Ihe' heavier' 
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eleitieiitSj and the isotope-s formed in radioactive change are pro- 
cliictB of degradation or decay. The atom being a very highly 
complex, structure, in which the constituents must come together 
ill irregular jiroportions, the process of evolution from the lighter 
to the heavier forms is regarded as a slow process in which the 
final stable configuration is not at once attained, but only after a 
period of selection of the constituent parts. E, S. 

Mercury Hydrosols produced from Metallic Mercury » 
IvAB Nob'dlijnd U 1918, 1 — 125). — The preparation 

of mercury sols has been studied by a variety of methods, which 
include {a) mechanical dispersion methods, (//) thermal dispersion 
methods, and (c) electrical dispersion methods. Under the first 
group of methods, it is shown that by spirting a fine stream of 
mercury by means of high pressure into solutions of potassium 
nitrate and gelatin, definite sols of mercury are produced, although 
the ‘ particles are relatively large. With solutions of ammonia, 
ammonium chloride, ammonium sulphate, or carbamide, or even 
pure water, no* sol-formation occurred by this method. When 
mercury is shaken with pure water or with dilute solutions of 
potassium chloride, sodium chloride, potassium nitrate, potassium 
sulphate, copper sulphate, mercurous nitrate, or acetic acid, there 
is :no formation of colloidal mercury, but if dilute solutions 
(ca. of ammonia, ammonium sulphate, ammonium chloride, 

calcium citrate, tartaric acid, potassium tartrate, carbamide, or 
gelatin are used, definite colloidal solutions are produced. Mercury 
sols are also produced by passing hot mercury vapour directly into 
water. Mercury sols can be readily prepared by the Bredig method 
of electrical dispersion, using either direct or alternating current. 
The law of Stokes is tested for the velocity of fall of a mercury 
drop through an 11% solution of water in glycerol, and the results 
show that within the limits of experimental error the law holds 
for this case. The various sols have been examined in connexion 
with, the distribution of the particles. The sols have varying 
(dolours from grey to yellowish-brown and reddish-brown; to 
(diaractcrise the (colour of the sols more exactly, the ahsorption 
spectrum has been determined, over the range A. — 253 — 263 /x/z. ' A 
mimber of ex|)erimeni;s are described' oai methods of estimating the 
’|)urity of the sols produced in different' ways, the stability toward 
various electrolytes, and the stabilising action of electrolytes. From 
kataphoresis experiments, it is shown that the sols are all positively 
charged except those prepared in citrate and tartrate solutions, 
which are negatively charged. J. F. S. 

The Chemistry of Quinquevalent Tungsten. Oscar 0':sok 
CoLLnNBURG {Zeitshh. anorg, ■ 1918, 102, 247 — 276). — py 

the reduction of tungstic acid or a tungstate in oxalic acid solu- 
tion with tin, the author has succeeded in preparing, soluble, fairly 
stelde 'Complex oxalates ' containing quinquevalent tungsten. ' These^ 
salts have been isolated in 'a pure 'condition, and from' them, ''httor' 
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compounds containing qninquevalent tungsten have been prepared. 
The reduction with tin proceeds smoothly only in the one- stage. 
It is best to reduce a solution of an alkali tungstate in a concen- 
trated solution of oxalic acid containing slight excess of alkali 
oxalate. The course of the reduction can be followed by the 
colour change, through dark blue, green, and yellow to deep red. 
After removal of tin and excess of oxalic acid, the complex oxalate 
is precipitated hy means of alcohol, and can he purified by dis- 
solving in hot water and salting out, the sodium salt with sodium 
bromide, the potassium salt with potassium ^ iodide. The com- 

pounds must be dried in a current of carbon dioxide, but are fairly 
stable in air when dry. The sodium salt has the composition 
3NaoO,2W20r„4CoOs,12HoO, and the potassium salt 
^ 3E:2b,2WA,4:020a>9H20. 

They are red, crystalline powd'ers which slowly oxidise in air, and 
at lOO'^ lose their water, but do not decompose. They are very 
soluble in water, insoluble in organic solvents. Sodium hydroxide 
in the cold tprecipitates from' their aqueous solution a brown, 
amorphous substance containing qninquevalent tungsten, but on 
boiling, part of this dissolves to form a tungstate, whilst a dark 
residue remains, probably containing quadrivalent tungsten. The 
complex oxalates can be regarded as oxalotuvgstites, derived from 
a hypothetical tungstous acid. 

The oxalotungstites dissolve in concentrated hydrochloric acid, 
forming a deep blue solution, which contains an oxycMoride of 
quinquevalent tungsten, probably WOClg. From this solution, 
complex chlorides can be isolated containing WOCI3 in combina- 
tion with chlorides of the alkali metals or ammonium or hydro- 
chlorides of organic bases. The ammonium and. potassium salts 
are precipitated by saturating a hydrochloric acid solution of 
the corresponding oxalotungstite with hydrogen chloride. The 
rubidium, caesium, aniline, tetraethyl- and tetrapropyl-ammonium. 
compounds are precipitated when the corresponding chloride is 
added to a hydrochloric acid solution of an oxalotungstite, and the 
pyridine and quinoline compounds are prepared by double decom- 
position of their hydrochlorides with ammonium, chlorotungstite. 
Four types of complex chlorides have been observed. Type has 
the composition M2WOCI5, in which M may he NH4, Rb, Cs, or 
, type 15 , MoW0GI;5,,^rHoG, is represented by the 
potassium compound; typeJIn., MWOCI4, is represented hy the 
pyridine and quinoline compounds, and type II 5 , MW0Cl4,H20, 
by tetraethyl- and tetrapropyl-ammonium compounds. The com- 
pounds of type I correspond with the so-called motybdenyl chlorides; 
they form, green crystals. Those of type II have no ' repre- 
sentative among molybdenum compounds; they form shining, 
brown ' crystals (Ila) or bright, greenish-blue ‘ crystals (II 5 ). Tbe 
latter hold their water with great tenacity, and may be regarded 
as hydroxy-compounds, for example, (O^H5)4hr,W(OH)2Cl4. The 
author , prefers to regard the compounds as chloro-derivatives of 
tiingsteus acid, rather than .as double chlorides or tungstyl chlorides, 
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those of type II being derived from metapungstous acid^ WO^sOH, 
and those of type I from the hydroxide, W(OH)5, 

The chloroPiingHtites are stable in dry air at the ordinary 
temper atiare, but decompose with oxidation to tungstates at 
00—70^. They are immediately hydrolysed by water with forma- 
i;ioii of a brown hydroxide, which has not been analysed. The less 
soluble csesium compound is, however, far more stable than the 
readily soluble aminoniuna and potassium compounds. 'They dis- 
solve readily in absolute methyl and ethyl alcohols, with the excep- 
tion of the rubidium and csesium compounds, but not in other 
organic solvents. Concentrated hydrochloric acid and 35% 
sulphuric acid also dissolve them, but alkalis and ammonia decom- 
pose them. Oxidising agents convert them into tungstates, and 
permanganate and iodine have been employed for quantitative 
determinations of the quinquevalent tungsten. 

The chlorotiingstites react vigorously with a concentrated solu- 
tion of potassium cyanide with evolution of hydrogen cyanide. A 
reddish-yellow solution is formed containing cyanides of the type 
M4W(CN).q, from which a sparingly soluble cadmium compound, 
Cd2W(C’N)g,8H20, has been isolated. A thiocyanic acid compound 
has also been isolated in the form of a pyridine salt having the 
composition (PyH)2W0(SCN)5,(rH20. 

Full details for the preparation of each of the chlorotungstites 
described are given. E. H. R. 

Behaviour of Solutions of Stannic Fluoride. IT, Howell 
Fubman (/. Amer. Ohem, Soc^, 1918, 40, 906 — 914). — Stannic 
fluoride was prepared by the action of anhydrous hydrogen fluoride 
on stannic chloride according to the method of Ruff and Plato by 
the use of apparatus involving a minimum amount of platinum. 
According to observations on the electrical conductivity of its solu- 
tions, it hydrolyses much less rapidly than stannic chloride. The 
condiictivity increases rapidly at first, but attains a constant value 
after some days. The final value corresponds closely with that 
calculated on the assumption that complete hydrolysis takes place 
in accordance with the equation SnF4 + 4ir20 = Sn(0H)4 4*4HF. 

Experiments made with a view to ascertain the amount of hydro- 
fluoric acid which is necessary to prevent the precipitation of tin 
by the action of hydrogen sulphide show that the hydrogen ion con- 
centration must be such that hydrolysis of the stannic fluoride 
becomes inappreciable. The anomalous behaviour of stannic tin 
in hydrofluoric acid solution may be explained either by the 
assumption that stannic fluoride ' has little tendency to ionise, or 
by the' formation of complex ions of the type H,iSnF44.«. Of the 
two hypotheses, the former seems to be in better agreement with 
the facts'. H.. M: 0. 

ComMiiations ; of Normal Zirconyl Sulpliat© 'writh. 

AlkaH Siilphatefi ' En. CHAuvBXET^.and ^'{MllA);S., 

GiTByLiBn' 1918, T67, 24—25. ' Compare, 
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ammonium heptamoly'bdate respectively, left for tkree hours in 
the dark, and then polarised at about 20^ in a 2-dcin. tube. If 
the molybdate solution becomes green through reduction, a drop 
of bromine water may be added. J. C. W. 

Estimation of Fatty Acids in Butter Fat. E. B. Holland 
and J. P. Buckley, jun. (J. Agric. Research, 1918, 12, 719 — 732). 
—Direct esterification of butter fact (with absolute alcohol contain- 
ing hydrogen chloride or concentrated sulphuric acid), and subse- 
quent fractional distillation of the resulting esters, affords a trust- 
worthy method for the estimation of certain of the fatty acids. The 
following quantities of fatty acids were found in butter fat : hexoic 
acid, 1*36%; octoic acid, 0*97574; decoic acid, 1 ' 8317 l ; iauric acid, 
6*895%; myristic acid, 22*618%. Butyric acid (3*153%) aiul 
palmitic acid (19*229%) were estimated by difference, stearic acid 
(ll-3847{.) by crystallisation, and oleic acid (27*374%) from the 
iodine number of the insoluble fatty acids. [See, further, J. Soe, 
Ind.y 846 a .] W. P. S. 

Test lor Acetone in Urine. M. Wagenaae {Pharm, Weekhlad^ 
1918, 55, 57 — 60). — The presence of 0*5 mg. of acetone in 10 c.c. 
of urine can be detected by mixing the sample with a solution of 
acetic acid, tartaric acid, and sodium nitroprusside, and covering 
the liquid with a concentrated solution of ammonia. A coloration 
like that of permanganate solution is developed at the junction of 
the liquids. A. J. W, 

Detection of Acetone in Urine. P, Bohrisch (Pharm. ZeiL, 
1918, 63, 173 — 174. Compare this voL, ii, 179). — The author finds 
that LegaTs test is more sensitive than Lange’s ring test, and men- 
tions that Arends and Urban had shown in 1911 that it was not 
necessary for the sodium nitroprusside solution used in the tests 
to be freshly prepared. W. P. S. 

Detection of Arhutin. Hans Salomon DeuL pharm. 

fles.^ 1918, 28 , 138 — 139). — ^The tests commonly applied for arbutin 
in urine, for example, after the ingestion of bearberry leaf tea, are 
not specific to this substance. D. p. T. 

Direct Estimation of Urea and Ammonia in Placenta 
Tissue. Peedbrick S. Hammett (/. BioL Ckem., 1918, 33, 
381—385. Compare Sumner, A., 1916, ii, 655) .---The methods of 
estimation recommended by the author are essentially those devised 
by Sumner (loe. cit.), the chief modification being the addition of 
potassium carbonate in' a solid fornpto liberate the ammonia prior 
to aeration. . ' H. W. B 

Estimation of Uric Acid in Urine and Blood. D. G. Cohen 
Teevaest {Arch. Ne.etiand. phijdol., 1918, 2, 337— 345).— In the 
case of urine, the uric acid is precipitated hy ammonium chloride 

as ammonium urate under conditions described by the author in 
/detail. ^ The precipitate is washed with ammonium, , chloride by 
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ceiitrifiigalisatioii, then dissolved in lithium carbonate solution, and 
the uric acid is estimated colorimetrically by Foliids phospho- 
tungstate reagent in a solution made alkaline by sodium carbonate. 
Ill the case of blood, the proteins are separated by coagulation of 
the solution acidified by acetic acid, the filtrate is concentrated to 
a small bulk, and the uric acid is precipitated as urate and the 
amount estimated in a manner similar to that described for the 
estimation of uric acid in urine. S, B. S. 

Estimation of Uric Acid in tlie Blood by Titration 
witb Permanganate. J. Lucten Morris (Froo. A^ner. Soc. 
Biol. Ghem., 1917, xxi; /. BioL 1918, 33. Compare A., 

1917, ii, 279). — The uric acid from 20 c.c. of blood is isolated as 
zinc urate. It is then dissolved in hydrochloric acid and disodium 
hydrogen phosphate added until .all the zinc is reprecipitated. A 
saturated solution of sodium hydrogen carbonate (25 c.c.), 10% 
potassium iodide (5 c.c.), and 0*5% starch solution (1 c.c.) are 
added, and 0'002A‘'permanganate run in from a burette until the 
blue colour of iodide of starch appears. In the slightly alkaline 
solution, the oxidation of the potassium iodide, and consequent 
production of the blue iodide of starch, does uot occur until all 
the uric acid has been oxidised. The results are accurate to- within 
5%. H. W. B. 

Homatropine and tbe ¥itali Test. H. Droop Eichmond 
(Analyst, 1918, 43 , 167 — 168). — Although the Vitali test serves 
to distinguish homatropine or its hydrobromide from atropine, 
hyoscy amine, or hyoscine, it is untrustworthy when applied to 
homatropine sulphate, since the sulphuric acid in this salt causes 
the production of a violet coloration. In testing the sulphate, the 
alkaloid should be isolated and the reaction applied to it instead 
of to the original salt. W. P. S. 

Miorochemical Tests for Choline. IST. Sghooru (Pharm. 
WeeMlad, 1918, 55, 363 — 369).— A description of the micro- 
chemical characteristics of double salts of choline hydrochloride 
with platinum chloride, gold chloride, mercuric iodide, bismuth 
iodide, and of the picrate and picrolonate. A. .1. W. 

Estimation of Creatinine and of Creatine in the Blood. 
Tsidor 6bei2nwald and Grace McGuire (/. BioL Chem., 1918, 
34, 103- -11 8). —The new method consists in removing the blood- 
proteins by heat coagulation in dilute acetic acid solution, and then 
shaking with kaolin, which almost completely removes the 
creatinine, leaving the creatine unaffected. After filtration and 
concentration, the creatine is hydrolysed by hydrocliloric acid and 
estimated by Polin's colorimetric method. H. W. B. 

Detection and Estimation of Quinine in Blood and Urine. 
W. Ramsden and I. J. Lipkin {Ann, Trap. Med. Fanmto! , 1918, 11, 
443— 464).— The thalleioquinine' reaction is rendered nnore delicate 
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(1;40;,000 wiili certainty) by adding to 10 c.c. of the quinine solu- 
tion, feebly acidified witb hydrochloric acid and shaken in a test- 
tube, one-tenth saturated bromine water drop by drop ' until the 
pale yellow colour is no longer instantly discharged (white back- 
ground). At intervals of five seconds, lots of about 2 c.c. are 
poured into' test-tubes containing one drop of concentrated 
ammonia. Finally, all aisimonia solutions are mixed, and the 
green pigment is extracted with chloroform. The Herapath test 
may, with Christensen^s reagent and a polarising microscope, be 
employed for the recognition of 1/500 mg. of quinine. Mayer's 
reaction (ordinarily 1 : 500,000) may be rendered twenty times as 
delicate by extracting the alkaloid with ether free from all traces 
of aldehyde or acetone, dissolving in saturated ammonium sulphate 
solution, and adding 1/100 volume of the reagent. Potassium tri- 
iodide (limit, 1:1,500,000) is less suitable, on account of the 
colour; phosphotungstic acid and bismuth potassium iodide are 
much less delicate. 

Blood is boiled with ammonium sulphate, urine is precipitated 
with lead acetate and ammonium sulphate in the presence of acetic 
acid; in either case, after addition of ammonia to the filtrate, the 
quinine is extracted with ether free from ketones, the ether is 
evaporated, and the residue is dissolved in saturated ammonium 
sulphate solution (at least 10 c.c. for each mg. of quinine). The 
turbidity due to Mayer’s reagent is compared iiephelometrically 
with that in saturated ammonium sulphate solutions containing 
known amounts of quinine (gauged test-tubes in box with slit for 
illumination, dark-room, best dilution of quinine 200 — 300 c.c. per 
mg.). Thus 0*02 — 0*03 mg. of quinine in 5 c.c. of blood may be 
estimated with an error of less than 5%. Larger quantities of 
quinine (100 mg.) may be precipitated as periodide, from which 
the quinine is recovered with sodium hydrogen bisulphite and ether, 
so that it may be weighed or titrated. Gordin's volumetric method 
(A., 1900, ii, 114, 777; 1907, li, 487; 1902, ii, 186) is found to be 
accurate. G. B. 

Detection' of' Proteins hy Bleaching Powder and 
Hydrochloric Acid. Adolf Jolles (Beut, med, Wock, 43, 
1620 — 1621; from Ohem. Zentr., 1918, i, 303 — 304).— The test 
mentioned in the title is not sufficiently sensitive, and can be re- 
placed by the following “three-tube test.'' The specific reagent 
contains 10 grams of mercuric chloride, 20 grams of citric acid, and 
20 grams of sodium chloride in 500 c.c, of water. To three tubes 
are added 5 c.c, of filtered urine, to the first tube 1 c.c. of 30% 
acetic acid -f 5 c.c. of the reagent; to the second, 1 c.c. of acetic 
acid + water, and to the third/water only. All tubes are made to 
contain the same volume of liquid. By comparing differences in 
the turbidities, after remaining for ten, minutes, it is possible' to. 
ascertain whether traces, of’ proteins are present. S. B. S. , 
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Optics of Disperse Systems, II. I. Lifschitz and Jens 
Bbanbt (Kolloid Zeitsch», 1918, 22, 133 — 143. Compare this voL, 
ii, 181).— The refractive power of disperse systems has been ex- 
amined by observations on colloidal solutions of sulphur and on 
soap solutions. 

The results obtained with colloidal solutions of sulphur, frac- 
tionated by the method described by Oden, show that the refrac- 
tive index increases with the concentration of the solution (grams 
per 100 c.c.) according to a linear equation. The density of the 
sols also increases with the concentration in an approximately linear 
manner. The value of (ds — dQ)jCj in which dg is the density of a 
Hoi of concentration a and the density of the solvent, is, however, 
much greater tlian for solutions of sulphur in carbon disulphide 
in which the sulphur is present in the molecular condition. The 
refractivity, measured by Gladstone and Dale's formula, is much 
more nearly constant than .it is when the formula of Lorenz and 
Lorentz is employed. 

The results obtained in measurements of the refractive index of 
aqueous solutions of sodium oleate, paimitate and stearate, and of 
potassium paimitate at 70^ show that the refractive index changes 
with the concentration according to a linear formula. The mole- 
cular refractivities of the soaps appear to be independent of the 
concentration, and consequently of the degree of dispersity and of 
the extent to which the soaps are hydrolysed and dissociated. 

H. M. D. 

Efiect of an Electric Field on the Spectrum Lines of' 
Helium,, Toshio Takamink and 'Usabueo Yoshida (Mem. Gol'L 
Sd, Kyoto, 1917, 2, 325— 334).— The mode of resolution of the 
lines A5048, .A5016, A4922, A4472, A4438, A4388, and A4121 
under the influence ol electric fields varying in intensity between 
3000 'and 70,000 volts per cm. is described. With the exception 
of A 4686, the resolution of ail the helium lines examined has been 
found 'to be unsymmetrical with respect to the initial line. 

' H.' M. D. 

Effect of an Electric Field on the Spectrum Lines of 
Hydrogen, II. Toshio Takamine and Usabubo Yoshida (Jfm, 
Golk Kyoto, 1917, 2, '321— 323. Compare A., 1917, ii,'402). 
—The changes produced by the action of a strong electric field 
have been examined by the ■ investigation of a further series of 
hydrogen lines. The photographs show that the outer components, 
of the lines belonging to the Balmer series frequently extend into 
'the,, region of the, unaffected secondary lines. The apparent' lack 

/WOL, cxiv- ii. ' 14 ', 
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of any connexion between tlie two groups of lines suggests that 
they are due to diSerent carriers. .H» IVl. B, 

Efiect of an Electric Field on the Spectrum Lines of 
Hydrogen* Shigeharu Nitta (Mem. Coll, Sci. liyoto^ 1917, 2,, 
349 — 355. Compare preceding abstract).— The Stark effect lias 
been examined with electric fields of considerably greater intensity 
than those used by previous observers. The line yields six com- 
ponents, the separation of which is proportional to the intensity 
of the field. In addition to the Balmer lines, certain lines belong- 
ing to the secondary spectrum w^ere investigated. H. M. B. 

Optical Inirestigations on the Constitution ol the Nitrates « 
Konr. Schaerer (ZeiUch. Fhotoehem.^ 1918, 17, 193 — 217. 
Compare A., 1910, ii, 562] 1917, ii, 61, 186).— The ultra-violet 
absorption of aqueous solutions of various nitrates has been ex- 
amined over a considerable range of concentration. The results 
obtained for glucinum, silver, thalious, copper, mercurous, cerous, 
bismuth, and thorium nitrate are shown in the form of logarithmic 
absorption curves. On examining the available data for the 
nitrates, it would seem that these may be divided into three groups 
according to their optical behaviour at different concentrations. 
The nitrates of the alkali and alkaline earth metals satisfy the 
requirements of Beer's law. This relation is only approximately 
satisfied by the nitrates of glucinum, magnesium, aluminium, 
manganese, zinc, cadmium, lead, cobalt, and nickel, which form 
the second group. The deviations are partly due to hydrolysis and 
in part to the superposed absorption effect of the metal. To the 
third group belong the nitrates of metals which show large diverg- 
ences from Beer's law. The absorption of the nitrates in this 
group (copper, silver, thalious, mercurous) increases rapidly with 
increase in the concentration of the solutions. This grouping of 
the metallic nitrates shows an undoubted connexion between the 
optical properties and the electro-affinity of the metals. The 
nitrates of the strongly electropositive metals show the selective 
absorption which has been attributed to that arrangement of the 
atoms which is found in the nitrate ion, as distinguished from the 
lion-selective absorption of the grouping which is characteristic of 
the organic nitrates and of concentrated nitric acid. The absorp- 
tion exhibited by the nitrates of the weak electropositive metals 
cannot be satisfactorily explained in terms of these two forms of 
the nitrate group, and it is suggested that the optical behaviour 
affords evidence of a third configuration of the atoms in the nitrate 
group. 

The absorption of fused potassium nitrate has also been examined, 
and the selective absorption which it exhibits resembles closely that 
found for 'aqueous solutions of the alkali nitrates. In this respect 
it differs, m'arkedly irom the absorption of anhydrous nitric acid, 

, ' which , 'shows no selective effect, although this is shown by dilute 
, aqueous solutions of the acid, M, D. 
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Spectral Reaction of MetliylfnrlTaraMeliyde and 
/?-Hy dr oxy™S-m©tliylfiirf uraMehy de . (Kintabo Oshi ma and 
Tetsutaro Tadoeoeo (/. Tokyo Cheiu. Soc., 1918^ 39, 23—30. 
Compare Osliima and Tollens, A., 1901, ii, 484).— A comparison 
of the absorption spectrum of samples of hydroxyinethylfurfur- 
aidehyde (as pliloroglucide in hydrochloric acid solution) from 
various sources shows identity of the substance prepared by Kier- 
rnayer ’s method with that obtained from dextrose, l^vulose, or 
iiiuiin by distillation with hydrochloric acid. With hydroxymethyl- 
furfuraidehyde prepared from galactose and lactose, the absorption 
hand is shifted a little towards the F-line, and even slightly over- 
laps that line in the case of samples prepared from sucrose. These 
different absorption spectra can, however, be readily distinguished 
from that given fjy m ethyl furfuraldehyde. 8. 

Til© Relationship between the Optical Rotatory Powers 
and. th© Relative Configurations of Optically Active Com- 
pounds. The Influence of certain Inorganic Haloids on 
the Optical Rotatory Powers of a-Hydroxy-acids, a-Amino- 
acids, and their Derivatives. Geobge William Clough (T., 
1918, 113, 526—554). — The author has compared the effect of 
sodium haloid salts on the optical rotatory powers of Wactic, 
c/"glyc6rlc, /-malic, and d?-tartaric acids and certain of their esters, 
and the effect of introducing a given radicle into the molecules of 
th© conhguratively similar hydroxy-acids, /-lactic, /-glyceric, 
c/-malic, and c/-tartaric acids, and from his results assumes that the 
optical rotatory powers of similarly constituted compounds possess- 
ing the same configuration are in general influenced similarly by 
th© same changes in th© external conditions and also by the intro- 
duction of th© same substituent into a given radicle attached to 
the asymmetric carbon atom. The rotatory powers of the above 
four acids and of <^-ct-hydroxybutyric, /-or-hydroxy/^ovaleric, 
(^/-a-hydroxyw'ohexoic, <;i^-a-hydroxy-0-phenylpropionic, and 6?’-a-hydr- 
oxyglutaric acids and their derivatives indicate that all these 
acids possess the same relative configurations, and they are designed 
as <r/ ''-acids. Of the naturally occurring, a-ainino-acids, it is 
similarly assumed that <^/-alanine, /-serine, /-aspartic acid, cZ-valine, 
/-leucine, ^/-isYileucine, r/'-a-aminobutyric acid, r/-glutaniic acid,, 
/-phenylalanine, and /-tyrosine all possess the same configurations, 
denoted by the symbol '' The dextrorotatory (d-) a-halogen acids 
which have been isolated are assumed to be configuratively similar 
compounds and related configuratively to the “/"-amino-acids, 
which it is 'suggested are enantiomorphously related to the 
"-hydroxy-acids. This is supported by a comparison of the 
rotatory powers of the optically active a-hromoacylamiiio-acids with 
those of the oraminoacylaraino-acids. W, G, 

The Radioactivity of th© Waters of Neucliatel and 
Seeland. H. Pkebet and A. Jaqueroi) {Arch. Sci. 'phys. wt, 
1918, [iv], 45, 277-^-297, 336—348, 418— 437).— The content in 

14—2 
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radium emanation of tke spring waters in a very small region, <J.ie 
Neucliatel Jura mountains and neighbourhood, has been ex- 
haustively studied. Then a minute -parallel study of two- regions, 
each of only a few square kilometres, and, lastly, the prolonged 
parallel study of two springs in the same district and then in 
different districts, were carried out. More than a hundred springs 
were examined. The radioactivity of, these springs is feeble and 
varies between 0 and 3*5 x 10“^^ curie of emanation per litre, the 
quantity varying in all the springs considerably with the time. 
No relation was found between radioactivity and the volume of 
flow of the spring or its temperature, and the few thermal and 
mineral springs found were not especially radioactive. In passing 
across the Jura chain from S.E. to N.W., there is a marked increase 
in the radioactivity of the water. The crystalline rocks beneath 
come nearer to the surface in travelling in this direction. The 
two, spring examined continuously showed maxima and minima 
of radioactivity recurring at the same intervals of time. The, 
quantity of radioactive salts in the waters was too small to be 
detected. P. S. 

Siga of the Zinc Electrode. Wilder D. Bancroft («7, 
Fhy$iml Chem,^ 1918 , 22 , 371 — 379 ). — theoretical paper in 
which the sign given to potential values is discussed. It is pointed 
out that with electrodes which form cations, the is a 

measure of the difierence of the chemical potentials, but has the 
opposite sign ; with electrodes which form anions, the two potentials 
have the same sign. Since the electrical potential of the copper 
in a Daniell cell is higher than that of the zinc, and since the zinc 
electrode is the place of lowest electrical potential, although highest 
chemical potential, it follows that the minus sign ought to be used 
when writing the potential difference Im | E11SO4. This is in keep- 
i'iig with the practice of physicists and physical chemists, 

J. ?. 8. 

Fliotocliemical Cell, containing Complex Cyanides of 
Mickel or ■ Platinum. 8 atoyasu Iimoei (J. Tokyo Ghem. Soe,, 
1918, 39, 1 — 13 ). — photochemical cell was constructed with 
platinum electrodes, which were immersed in a solution of potassium 
nickel cyanide or, potassium platinocyanide, one only of the- elec- 
trodes, being exposed to light. In this cell the electrode exposed to 
light' is positive, but in a photochemical cell containing a solution 
of potassium ferrocyanide, previously described by the author {ifmL, 
1917, 3B,,507), it was negative. The current from the present ceil 
decays rapidly 'when the circuit is closed, notwithstanding the 
insertion of a considerable resistance, but in the former cell a 
constant current was obtained during the exposure to light. The 
cause, of the FM.F. of this cell is not yet known with certainty, 
but it would seem not. to be the photoeleetrical effect on the , elec- 
trode. as 'it, is not observed; when the complex cyanides are replaced 
%\otW salt solutions. ' , g. H', 
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Metkod for Deterniming the Temperature of Luminoiis 
Flames » Hermann Benftleben and Elisabeth Benedict {Physihal 
Z&ikch., 1918, 19, 180 — 181). — The temperature ot luminous fiames 
is obtained by inserting thin platinum or gold wires into the flaina 
and estimating the temperature of the wires by means of a Holborn- 
Kiirlbaum pyrometer. To compensate for the loss of temperature 
occasioned by the insertion of the wire, it is raised to the tempera- 
ture of the liame by the passage of an electric current. When the 
wire and flame are exactly at the same temperature there is no 
deposition of carbon, but if the temperature of the wire is lowered 
slightly there is an immediate deposition of carbon. To correct, if 
necessary, for the change of temperature brought about by change 
in the shape of the flame owing to the insertion of the wire, 
measurements were made with wdre of varying diameters (0*2 — 1‘0 
mm.), and it was shown that only at greater diameters than these 
does the temperature depend on the tjiickness of the wire. The 
temperature of the middle of a Hefner lamp flame determined by 
this method is found to be 1690^ abs., which is about the mean 
of the previously recorded values (1680 — 171P). J. F. S. 

Improved Form of Thermo-regulator. John B. Ferguson 
(./. Am,e)\ Clieni. Sac,, 1918, 40, 929 — 930).— The adjustment of 
Idle level of the mercury in the regulator tube is made by means 
of a plunger, and the mercury makes contact with a fixed platinum 
wire. H. M. I). 

Therme-regulator for Apparatus jBLtted with a Coustaut 
Water-level. Jaroslav Milbauer (Zeitsch. anal Climn., 1918, 57, 
162— 164).— The overflow water from the apparatus is conducted 
into one limb of a U-tube, the lower part of which is constricted 
and filled with mercury; the excess of water leaves the upper end 
of the limb of the U~tube through a side tube, a small by-pass 
being also fitted at iihe lower part of the limb. The other limb 
contains a fioating valve, the ■ lower end of which rests on the 
surface of the mercury. Should the supply of water be interrupted, 
the Hmb of the U-tube empties through the hy-pass, decreasing 
the pressure on '’the mercury, and the valve falls, thus cutting off 
the supply of gas to the burner under the apparatus. 

W. P. g. 

Ciuaole as a Solvent iu Cryoscopy. ^ Charles 1. Fawsitt 
and Chbista'IN H.' Fischer {J. Boy. Sac. New South Wales^ 1918, 
’51, 467 — 472).— Cineole is an oil of the formula CioH^gO which 
occurs largely in oil of eucalyptus. It is extracted by simple freez- 
■ang. This substance has b. p. 175—176°, m. p. '0‘9°, it is very 
hygroscopic, and the presence of water in the product accounts ' for 
the ra. p, —1^ usually given. Cineole is not generally useful as 
a cryoscopic solvent, chiefly on account of its hygroscopic properties, 
but in some cases 'it is found to be a more suitable solvent than' 
benzene, although somewhat more 'difficult to work ' with. It has 
a cryoscopic .constant 6*7 and a latent heat of fusion 22*2 -oal .pet; 
gT'am, ' ^ 



ii. 258 


ABSTRACTS OF CHBHIOAL FAFBBS, 


The Saturated ¥apoiir Processes of Penta-atomic Sub- 
stances^ K Am^s {Co^npt rend,, 1918, 166^ 93r>~-~939).~^-™AMdjig 
Young’s values for the physical constants of stannic chloride, the 
author deduces the formula U — where 

a^=:{l4.(l^r)(0*84-r)/[l*8(l^r)2 4-0‘9]}Ti^^/7 
for the saturated vapour pressures of penta-atomic substances. The 
values calculated from this formula for' methyl fluoride are in 
fairly close accord with those, observed by Collie, except at a 
temperature of ~5®. There is not such close agTeement in the 
case of chloroform with the values as obtained by Regnault unless 
the critical constants of chloroform are taken as 247° and 45*26 
atmos. W. G. 


Rapid Pressure Method for the Determinatioa of 
Molecular Weights and Hydrogen Equivalents. W. H. 
Chapin (/. Physical Ghem,, 1918, 22, 337— 344).— A modification 
of the vapour density method of determining molecular weights by 
measuring the pressure set up by a known, weisrht of vapour in a 
known volume at a measured temperature. The apparatus used 
consists of a 500 c.c. distilling flask the side tube of which is 
replaced by a mei'cury manometer. The manometer tube is 5 mm. 
diameter and 20 cm. hieh, and is fitted with a sliding celluloid 
scale. ^ The top of the flask is fitted with the usual device for 
dropping in the substance at the right moment. The method is 
available for all liquids boiling below 90°. The substance is 
volatilised by steam, and as the whole of the apparatus is not at a 
uniform temperature, the average temperature must he computed. 
A method for deducing the avei^age temperature is indicated. The 
usual precautions are taken in making the pressure measurement. 
An interesting' innovation is introduced in the use of gelatin cap- 
sules for weighing the substance under investigation. 

The same apparatus can he used for the deterinination of the 
equivalents of the metals zinc, aluminium, sodium, calcium, and 
magnesium. In all cases except sodium, weighed quantities of the 
metals are^dronned into a measured volume of yY-— 3A-hydrochloric 
acid contained in the bulb of the apparatus ; with sodium, alcohol 
is used. ■ j. Y. S. 


Heat of Formation of the Anhydrous Calcium Borates. 
E. Gbiveah (Uonwf, rend,, 1918, 166, 993— 995).— The pure 
anhydrous calcium borates were prepared by adding the calculated 
quantity of calcium carbonate to fused boric anhydride. The heat 
of solutiop of', each of these borates in A’'/ 2 -hydrochloric acid was 
then determined, and from these results the heat of formation of 
each borate was calculated, the "results obtained being given bv the 
equation: 

soi + CaO so1.'=2B.p.^,CaO sol.-i-39'8 cal. 
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Iho eiicrgy of cO'Dibinatioii of ©acli successive molecule of calcium 
oxide with two 'molecules of boric anhydride diminishes from 39*8 
cal. to 13*7 cal. 

Apparatus for Cleansing Pyknometers. Marcel Dugabdin 
Ghm. anal, 1918, 23, 125—126).— A narrow glass tube, 
connected with a flask and a water-pump, is passed down the neck 
of the pyknonieter so> that the contents of the latter may be drawn 
off ; water is then admitted tO' the pyknometer and drawn off again 
]3y means of the narrow tiihe. W. P. S. 

Adsorption. Compomds. E, Haller (Kolloid Zeitsch., 1918, 
22, 113 — 133), — ^^The formation of adsorption compounds by the 
interaction of dyes with other substances has been examined. 
Towards chemically indifferent solvents, adsorption compounds 
behave like mechanical mixtures. Adsorption compounds with a 
colourless adsorbent when dissolved in a suitable solvent show the 
same absorption spectrum as the corresponding solution of the dye. 
The melting points of adsorption compounds containing an 
adsorbent of low melting point are not very different from the 
melting point' of the adsorbent. The general physical behaviour of 
the so-called adsorption compounds leads, therefore, to the con- 
clusion that these are to be regarded as mechanical mixtures. 
[Compare J. ftor. Ohniu 411a.] H. M. D. 

Certain Relations between Crystalline Form, Cbemical 
Constitution, and Optical Properties in Organic Compounds. 
Edgar T. Whbruy (J. Washington Acad, Sci,, 1918, 8, 277 — ^285, 
319 — 327).^ — In the expectation that there should be discoverable 
some relationshi|> between the optical and the geometrical constants 
of (rrystals, an investigation has been made of a number of organic 
substances typical of the different classes of the tetragonal system. 
Making us© of the Tjoirentz-Lorenz expression — the 

author calculates refractivity constants Rl and for the two 
principal refractive indices o and e, and finds that, in a number 
of cases, the ratio of these constants is almost exactly equal to the 
reciprocal of the crystallographic axial ratio in the corresponding 
directions in the crystal structure. Thus in the case of carbamide 
(tetragonal scalenohedral) , EJB^ = 0*834, u- :c = 0*833; in penta- 
erythritol (ditetragonal pyraihidal), ~ 1*07, n.:c = 1*024; and 

in mellite, C) 5 (C 0 j>)( 5 Al 2 , 18 H 20 (ditetragonal bipyramidal), 
E^/B, = 1*046, «:c~i’055" A similar relation holds in 'the double 
propionates of calcium with strontium and lead, and in isomorphous 
mixtures of the latter with the corresponding cubic calcium-barium 
double salt. It is pointed out that the refraction ratios, as well 
as the crystallographic axial ratios, are connected with the spacing 
of the planes of ^ atoms in the ^pace-lattices of the substances, and 
that comparison' of the two ratios may be expected to throw' light 
on the type of space-lattice .represented in each , case. Skeleton' 
space-lattices are suggested for the above-mentioned substan'ces> , A, 
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number of exceptions to tlie rule of inverse proportionality oc«'*.ur 
In some cases the deviation is due to an incorrect choice of axial 
ratios; in others it may be attributed to the presence of asymmetric 
carbon atoms or to atomic anisotropism. E, H. R. 

Licjuid Crystals of tlie Hydrates of lO-Bromoph.enaathrene-’ 
3- or -6-Stilplioiiio Acid. O. Lehmann {Ann. Phjsik., 1918, [iv], 
55^ gl — 102 ). — 111 the solid state, the compound forms thin leaflets 
belonging apparently to' the rhombic system, only slightly soluble 
in hydrochloric acid, from which it was recrystallised, easily soluble 
in alcohol, but with decomposition and separation of slender needles. 
The compound forms two liquid crystalline hydrates with water, 
the one with little water being slimy or gelatinous, that with more 
water forming separate liquid crystalline drops. The two forms 
appear to form mixed crystals to a limited extent. The liquid 
drops have been examined microscopically in great detail, both with 
ordinary and polarised light, and numerous diagrams are given 
illustrating the appearance of the drops under different conditions. 
The observations are held to support the author^s theory of the 
molecular isonaerism of the different modiflcations of a substance, 
as opposed to other theories of the relationship between amorphous 
and crystalline forms. E. H. R, 

Colloidal Ftenomena and the Adsorption Formula. 
John A, Wilson and Wynnaretta H. Wilson (J. Amer. Oheni. 
Boc., 1918, 40, 886 — 895). — ^The theory of the mechanism of 
protein swelling put forward by Procter and Wilson (T., 1916, 
109, 307) is further developed, and the commonly used empirical 
adsorption formula is discussed in relation to the theory. 

It is shown that chemical combination of a colloid jelly with an 
electrolyte to form an ionised colloid salt will cause the jelly to 
swell to a maximum, which is followed by a gradually increasing 
contraction as the concentration of the electrolyte in the solntion is 
increased. If an electrolyte which does not combine with the 
protein is added to the system, contraction of the swollen jelly takes 
place to an extent which depends on the resulting ionic concen- 
tration. * 

It is further shown that if the cheinically combined electrolyte 
and the total quantity of electrolyte in the jelly are represented as 
functions of the concentration of, the electrolyte in the external 
solution, curv-es are obtained . which are of the same form as those 
which correspond with the empirical adsorption formula. 

^ The micrcfficopic pores found in certain hardened jellies are con- 
sidered in relation to 'the continuity of the jellies regarded as two- 
phase systems. H.' M. D. 

Wator-ia-Oil anulsioiis. Alfred 'Ulrich Max Schlabpfbe 
(T., 1918, 113, 522 — 526). — ^With'the aid of finely divided carbon 
as emulsifier, it is possible to make emulsions of water in kerosene, 
turpentine, benzene, toluene, and, other liquids which wet, the solid 
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more readily tliaii water does. The results of experiments with 
varying proportions of kerosene and water are descrihedj and it is 
shown that the viscosity of the emulsions increases with the amount 
of water which they contain. In no circumstances was it found 
possible to obtain emulsions with water as the external phase. The 
emulsifying action of the carbon depends on the fact that the oiI» 
wetted carbon particles form a skin over the water droplets, and 
thus prevent their coalescence. 

Carroll oil is an emulsion of the water-in-oil type, and mixes 
freely with organic solvents, but not with water without shaking. 

H. M. B. 

Equilibrium in the System : Ferrous Carbonate^ Carbon 
Dioxide, and Water. Herbert di Smith (7. Amer. Chem. Soc.^ 
1918, 40, 879 — 883). — The solubility of ferrous carbonate in 
aqueous solutions of carbonic acid of varying concentration has 
been measured at 30®. The experiments were carried out in a 
steel bottle, which was agitated for several days to ensure the 
attainment of equilibrium. The ferrous carbonate was prepared 
by the interaction of equimolecular quantities of ferrous sulphate 
and sodium hydrogen carbonate at 100® in aqueous solution 
saturated with carbon dioxide at a pressure of about 30 atmo- 
spheres. 

The concentrations of the dissolved ferrous salt and carbon 
dioxide are found to satisfy the relation 

a[Fe(EGO,\]l ^[^2003] = ^, 

in which a represents the degree of ionisation of the ferrous hydrogen 
carbonate, which has been assumed to be the same as that of 
barium nitrate in equivalent concentration. The average value of 
K is 4*04x10'“^. Since the above theoretical constant 
K « |/J£jJf3/4Jf2, where and Zj. are the first and second ionisa- 
tion constants for carbonic acid and is the ionic solubility pro- 
duct for ferrous carbonate, it is possible to calculate iTg. Putting 
J{^ =:3*75 X 10"“^ and ir2=:4'9l x this equation gives 

iv3~:34*53 X 10“^2. From this it follows that, in the absence of 
hydrolytic decomposition, the solubility of ferrous carbonate in 
pure water would be 5*8 x 10“"® gram-molecules per litre, 

H. M, B. 

Eqiiilibritim in tbe System: Zinc CarbonatCi Carbon 
Dioxid©! and Water. , Herbert J. Smith (7. Amer, Ghem, Soc., 
1918, 40, 883 — 886).— The experiments were carried out in exactly 
the same way' as those referred to in the preceding abstract. The 
zinc carbonate' was prepared from the purest commercial product, 
which was treated with successive large quantities of boiling water. 
The basic carbonate was then subjected to the prolonged action 
of an aqueous solution of carbon dioxide under a pressure of about 
30 atmospheres. ^ ' 

The quantities of zinc carbonate dissolved by carboniC' acid solu- 
tions' of varying concentration at' 26® and 30® are ip' agreelhont 
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witli tlie formula a[Zii(HC 03 ) 2 ]/ J[H 2 COJ = 3-36 x 10"'®, wliere a 
is assumed to have the same value as for zinc chloride. 

From this value of the equilibrium constant and the ionisation 
constants for carbonic acid, the ionic solubility product, 
Z' 3 =[Zii**][C 03 ^^], is found to be 21 x 10""^^ at 25°. In the absence 
of hydrolysis, the solubility of zinc carbonate in pure water at 25° 
would therefore be 4*58 x 10““^ gram-molecule per litre. 

H, M. D. 

Application of the Mass Law to the Process of Disinfec- 
tioiii being a Contribution .to the Mechanistic Theory as 
Opposed to the ¥italistic Theory. Eichaed Edwin Lee and 
C. A. OiDBEET (J. Physical Ghem., 1918, 22, 348 — 372).— An 
historical account of the development of the' existent theories of 
disinfection is given, and the various theories, grouped into the 
two classes vitalistic theories and mechanistic theories, have been 
subjected to criticism in the light of data accumulated by a number 
of workers, obtained independently in many places and from some 
new experimental data of the authors. The velocity of disinfec- 
tion has been determined in the ease of Bacillus typhosus with 
phenol at 37*5°, anthrax spores with mercuric chloride at 20°, and 
Staphylococcus pyogenes aureus with phenol at 20°. In all cases, 
the disinfectant had a concentration of 0*2%. The velocity of 
reaction was determined by a modification of the Rideal-Walker 
drop method. A suitable quantity of the diluted broth culture 
of the micro-organism under examination was put into a test-tube 
containing a quantity of disinfectant solution of known concen- 
tration, and then placed in an incubator. After successive definite 
time intervals, accurately measured portions were transferred to 
Petri dishes and plated/' incubated, and the surviving organisms 
counted. The authors are of the opinion that the experimental 
evidence makes it probable that disinfection is an orderly time 
process which is closely analogous to a chemical reaction, the 
micro-organisms and the disinfectants being regarded as the 
respective reagents. A definite logarithmic relationship between 
velocity of disinfection and concentration has been found to exist 
in all cases investigated. Confirmation of the foregoing is 
furnished by the fact that the velocity of disinfection is influenced 
by variations in temperature and concentration in a manner in 
accord with the mass law. The explanation why disinfection is 
not^ sudden, but takes pike© according to the mass law, is as follows. 
Owing to changes in bacterial constituents, only a certain number 
of individuals are in a condition to be attacked by the disinfectant 
at a given time^ but the total number of individuals in such a con- 
dition ^at any given moment represents a constant proportion of the 
surviving micro-organisms. The author considers the objections to 
the mechanistic theory put forward by Reichenbach {Zeitsch. 

10, 237), and points out that it is not necessary to 
regard disinfection as a reaction of the first order, but 'rather, as 
is pointed out by ISTernst, as a reaction of a higher order. ' 'The 
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tiieoxy of graded resistance advanced by Eykinan, Hewlett^ and 
Reicliel (A., 1909, ii, 1045; Biocliem. Zdtsch., 1908, 11, 12) is 
criticised, and it is sbown that the biological characteristics are 
distributed as a rule in a manner quit© different from that assumed 
in the formation of the theory. In view of these observations, the 
authors are led to the conclusion that the logarithmic nature of 
disinfection is due to a general similaiity of the individuals in a 
given pure culture rather than to a dissimilarity of the individuals 
a.s postulated, in the theories of graded resistances by the supporters 
of the- vitalistic theory. The authors also point out that although 
the work of Chick and Martin, and of Browning and Gilmour (/. 
Path and Baet.^ A., 1913, i, 1138), indicates the specificity of dis- 
infectants, this behaviour is to be expected if the disinfection pro- 
cess is analogous to chemical action, for^in the application of the 
priueipl© of the mass law the influence of the affinity factor is 
always taken into account. J. F. S. 

Catalysis. IX. Calculation in Absolute Measure of 
¥eIocity Constants and Equilibrium Constants in Gaseous 
Systems. William Cudmore McCullagh Lewis (T., 1918,’ 113, 
471—492). — ^^The concept of critical energy and critical increment in 
connexion with the formation of active molecules is further con- 
sidered, and it is shown that reaction velocities and equilibrium 
constants may be calculated on the basis of molecular statistical 
considerations. Expressions are derived for the velocity of a uni- 
molecular reaction and of bimolecular reactions in which the react- 
ing molecules are of the same kind and also of different kinds. 
The theoretical treatment includes a consideration of the reaction 
velocity formulae in the light of the radiation hypothesis. 

The formulae derived are applied to a number of gaseous reac- 
tions which have been expei'imentally examined, such as the decom- 
position of hydrogen iodide, the combination of hydrogen and 
iodine, and the dissociation of iodine, bromine, chlorine, and 
hydrogen, and it is shown that the calculated results are in fair 
agreement with those found by experiment. The formulae may be 
used for the calculation of velocity or equilibrium constants in 
regions which do not admit of experimental determination by 
reason of the extremely high or low velocities which are involved. 

The question of the unimolecular decomposition of hydrogen 
iodide is discussed, and it is shown that the velocity is very small 
compared with that of the bimolecular change at all temperatures 
at which this reaction has been examined experimentally. Calcu- 
lation indicates, however, that the two velocity constants should 
be of the same order of magnitude in the neighbourhood of 1200° 
(abs.). ^ At this temperature, the progress of the reaction would 
consequently not be satisfactorily represented by the ' equation for 
a bimolecular change. H- M, B, 

Periodic -System of tb© Elements., Stkean M.mmn{Ph^sikaP^ 

Zdtmh., 1918, 10, 178— 179).— The .author gives two m,ethod8" of 

14^—2 
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representing the periodic classihcatioB, in the first of which each 
series is written ont at length and arranged in such a way that the 
eighth group elements lie in the centre of the scheme'; to the 
right the elements of groups 2, 3, etc., in order^ and to- the 
left the elements 7, 6, 5, etc. This arrangement places the elements 
of smallest atomic volume in the centre, so that passing either to 
the le'ft or right of the centre is accompanied by an increase of 
atomic volume. In the second arrangement, the alkali metals 
occupy the middle of the table; to the right the groups follow 
2, 3, 4 ... 8, with -f valencies 2 — 8, and to the left the groups 
0 , 7, 6 ... 1, with -valencies 0—7. This arrangement places 
the elements with largest atomic volume in the centre^, and on 
passing either to the right or left of the centre there is a decrease 
in atomic volume. The author places both the atomic weights and 
the atomic numbers alongside the elements. In the first arrange- 
ment, the elements of the rare earth group are placed together in 
groups III and IV to the left of the table, whilst in the second 
arrangement they are spread out in various groups in the third 
and fourth long series, although in this case the author definitely 
states that their positions are not definitely fixed. J. F. S. 

The De-saltiag’’ of Saa~water. Walter Briegeb [Ghem. 

1918, 42, 302, Compare A., 1911, ii, 723), — Quotations are 
^ven from ancient and modem literature to show that sea-water 
is mot freed from salt by passing it through porous e'arthenware^, as 
stated by Aristotle, W, P. S. 

New Simple Ultra-filters. II, Spontaneous Ultra-filters. 
Wolfgang Ostwald {Kolloid Zeitsch,, 1918, 22, 143 — 147. Com- 
pare this voL, ii, 192). — ^The efficiency of the ultra-filters which 
have been previously described has been found to depend on the 
presence of moisture in the filter paper which is used in the pre- 
paration of the filters. Bry filter paper does not give nearly such 
satisfactory results as filter paper which contains appreciable 
quantities of moisture. By treatment of moist filter paper with 
2% collodion solution in the manner previously described, ultra- 
filters are obtained which , show a markedly increased rapidity of 
action. Such ultra-filters may be used without the application of 
external pressure as an aid to filtration. The observed differences 
in the efficiency of ultra-filters made with dry and moist filter paper 
are attributable to differences in the structure of the collodion 
membrane in the two cases. The greatly increased filtering surf ace 
which is obtained when moist filter paper, is used may' be accounted 
for, in terms of the structural peculiarities which are exhibited by 
the collodion memhrane formed at the surface of water. 

H. M. D. 

Smpllfted, Short Vacuum Gauge. Enoch Karebe {J. Amei\ 
Ohem^. ^1918,^ 40, 928— 929), — -A modified short 'G-aede gauge 
is d^cribed in which 'the connexion between the, adjustable' mercury 
receiver' and the , exhausted space is made through, a. steel' tube 



IHOBGANIO OHBMISTET^ 


ii. 265 


which, is welded to a tube of platinum foil, which in turn is fused 
into the lower end of the glass gauge tub^e. This is silvered and 
then copper-plated and the seam in the platinum foil is then 
rendered gas4ight by a layer of solder bridging the copper-plated 
glass surface and the surface of the steel tube. H, M. D.' 


Inorganic Chemistry. 


Hydrogen Ion Concentrations of Various Indicator End- 
points in Dilute Sodium Hypochlorite Solutions. Glenn 'E. 
Cullen and J. Haeold Austin (J. Biol. Ghem.^ 1918, 84, 
553 — 568), — The end-points of indicators in dilute sodium hypo- 
chlorite solutions are different from the end-points of the same 
indicators in ordinary solutions, on account of the bleaching action 
of the hypochlorite. The end-point to powdered pheiiolphthalein 
in a 0*5% sodium hypochlorite solution is at a Pjj of about 10*1, 
whilst in an alcoholic solution of o-cresolphthalein it is at a 
of about 9*3. The latter indicator gives an end-point in 1% sodium 
hypochlorite solution at about r,, 9-6. In the preparation of 
Bakings hypochlorite solution (A., 1915, i, 924), the authors recom- 
mend that chlorine should be passed into a sodium carbonate solu- 
tion containing 14 grams to the litre until sodium hypochlorite is 
formed in a concentration of 0*5%, as shown by titration with 
thiosulphate. H, W, B, 

Absorption of Atmospberic Gases by Water, II. A 
Diagram showing the Volume of Oxygen dissolved by 
Water at Different Temperatures and Pressures. Additions 
to the Bibliography. J. H, Costk (J. Soc. Chem, Ind., 1918, 37, 
170 — 171t. Compare A,, 1917, ii, 463). — ^To facilitate the calcula- 
tion of the volume of oxygen dissolved in v^rater, the author has 
constructed a series of graphs which give the number of c.c, of 
oxygen, dissolved in 1 litre of water at temperatures from 0® to 
25® and pressures from 710 mm, to 780 mm. An additional biblio- 
graphy is added to the paper, ^ J. P. S. 

Effect of Acetylene on the Oxidation of Ammonia to 
Witrie Acid. Guy B. Taylob and, J ulian H. Capps (/. Ind, Bng. 
Ghem,., 1918,' 10, ' 457-— 459).— ^The presence of a small quantity 
of acetylene in the ammonia-air mixture has a deleterious effect on 
the platinum catalyst; with 0*02% of acetylene, the yield falls' from 
95%' to 89% or less, whilst 0,*l%'of acetylene decreases' the yield to 
.65%. Ammonia gas may be freed 'from 'acetylene and' , other non- . 
'.reacting gases by dissolving it in' water' 'to form a cbncentral^ 
solution '/and then "vaporising, 'the" 'latter with air. ' [See, " f urth^, 
Ghem. Augii'St.j' ,W. P, 'S.' 
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Density^ Compressibility, and Atomic WeigM of Argon* 
A. Leduc {Gonipt. rend., 1918, 167, 70 — ^71). — ^Working with a 
carefully purified sample of argon, the author finds for its density 
the value 1-3787, for its coefficient of departure from Mariotte's 
law between 1 and 5 atmos., at 14° the value 10*2 x lO""^, and for 
its atomic weight the value 39*91. W. G. 

The Reaction between the Alkali Phosphates and Mag- 
nesium Chloride. D. Balareff {Zeitsch. anorg. 1918, 

102, 241 — 246). — ^The. author has examined the precipitates formed 
by bringing together under different conditions magnesium chloride 
and disodium, dipotassium, or dirubidium hydrogen phosphate. 
Oenerally, magnesium moiiohydrogen phosphate is precipitated, 
with a variable content of water of crystallisation, but it is liable 
to be contaminated with magnesium monoalkali phosphate, and 
under suitable conditions the whole of the precipitate may be 
formed of the latter type of salt. Thus, when a dilute solution of 
magnesium chloride is added slowly with agitation to a 10 % solu- 
tion of dipotassium hydrogen phosphate, the salt MgKP 04 , 6 H 20 is 
precipitated in an almost pure condition, but if the solutions are 
mixed in the reverse order, the precipitate is of inicertain composi- 
tion, containing variable quantities of MgKP 04 ^ 9 *? MgHP 04 aq., 
Mg(OH) 2 , and Mg^(P 04 ) 2 , The rubidium salt, MgRbP 04 , 6 H 20 , can 
be precipitated almost pure in a similar manner to the potassium 
salt. 

The work of Proschel has shown {Ber. Siidslav. AhacL, 1912, 
190, 117 — 138) that in whatever manner dilute solutions of 
magnesium chloride and disodium hydrogen phosphate are mixed, 
equilibrium between the products of reaction is eventually obtained . 
Proschel omitted to observe, however, that the precipitate is noi: 
pure MgHP 04 aq., but liable to be contaminated with magnesiimi 
alkali phosphate. The author quotes analyses showing that when 
saturated solutions of these salts are mixed, the precipitate con- 
tains a considerable quantity of alkali. The results explain the 
reason for the supposed existence of so many hydrates of MgHPO,!, 
and also emphasise the danger of the presence of alkali ' cations 
during ^ the estimation of phosphoric acid by the magnesitim 
ammonium phosphate method. E. H. B,. 

Isotopic Lead. Pbank Wiggleswobth Clarke { Proc , NaL Acad . 
Bci., 1918, 4, 181-— 188). — ^The constancy of the atomic weight of 
lead from non-radioactive minerals and its independence on the 
■ species and locality of the mineral suggest that ordinary lead is a 
distinct variety, not a balanced mixture of the isotopes derived 
from uranium .and thorium. The very variable atomic weight of 
lead derived from uranium- minerals sugg^ts that this normal 
, or ^ ordinary lead is present in varying amount along with the 
isotope derived' from uranium. A hypothesis of elementary evolu- 
tion is,.sugg«t 6 d, in:wMch, ordinary lead is a .product of evolution, 
the lighter elemeute condeBsing in the, p,roce 8 ses into the lieaviei’^' 
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elements^ and the isotopes formed in radioactive change are pro- 
ducts of degradation or decay. The atom being a very highly 
complex structure, in which the constituents must come together 
ill irregular proportions, the process of evolution from the lighter 
to the heavier forms is regarded as a slow process in which the 
final stable configuration is not at once attained, but only after a 
period of selection of the constituent parts, F. S. 

Mercury Hydrosols produced from Metallic Mercury « 
I VAR Norblund (JJiss., U pmla, 1918, 1—125). — The preparation 
of mercury sols has been studied by a variety of methods, which 
include (<i) mechanical dispersion methods, (It) thermal dispersion 
methods, and (c) electrical dispersion methods. Under the first 
group of methods, it is shown that by spirting a fne stream of 
mercury by means of high pressure into solutions of potassium 
nitrate and gelatin, definite sols of mercury are produced, although 
the ' particles are relatively large. With solutions of ammonia, 
ammonium chloride, ammonium sulphate, or carhainide, or even 
pure water, no sol-formation occurred by this method. When 
mercury is shaken with pure water or with dilute solutions of 
potassium chloride, sodium chloride, potassium nitrate, potassium 
sulphate, copper sulphate, mercurous nitrate, or acetic acid, there 
is no formation of colloidal mercury, but if dilute solutions 
(ca. 10“ •'‘iV) of amraonia, ammonium sulphate, ammonium chloride, 
calcium citrate, tartaric acid, potassium tartrate, carbamide, or 
gelatin are used, definite colloidal solutions are produced. Mercury 
sols are also produced by passing hot mercury vapour directly into 
water. Merciny sols can be readily prepared by the Bredig method 
of electrical dispersion, using either direct or alternating current. 
The law of KStokes is tested for the velocity of fall of a mercury 
drop through an 11% solution of water in glycerol, and the results 
show that within the limits of experimental error the law holds 
for this case. 1"'he various sols have been examined in connexion 
with the distribution of the particles. The sols have varying 
ooloui^s from grey to yellowish-brown and reddish-brown; to 
characterise the (dolour of tho sols more exactly, the absorption 
spectrum has been determined over the range A ==253 — 263 /a/x. A 
mi'mber of experiments are described on methods of estimating the 
|)uritj of ihe sols produced in different ways, the stability toward 
vaiious electrolytes, and the stabilising action of electrolytes. From 
kataphoresis experiments, it is shown that the sols are all positively 
charged except those prepared in citrate and tartrate solutions, 
which are negatively charged. J- F. S. 

The Chemistry of Quinqiievalent Tungsten. Oscar 0 : sok 
Collenburg {ZeAUch. anorg, Ghem,, 1918, 102, 247—276). — ^By 
the reduction of tungstic acid or a tungstate in oxalic acid solu- 
tion with tin, the author has succeeded in preparing soluble, fairly 
stable 'complex oxalates containihg 'quinqu ©valent tungsten.' These 
"^salts have been isolated in a pure' condition, and' tom' them 'other 
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compoimds containing qiiin<][u©valeiit tungsten liave boen prepared. 
Tke reduction with tin proceeds smoothiy only in the on© stage. 
It is best to reduce a solution of an alkali tungstate in a concen- 
trated solution of oxalic acid containing slight excess of alkali 
oxalate. The course of the reduction can be followed by the 
colour change, through dark blue, green, and yellow to deep reel. 
After removal of tin and excess of oxalic acid, the complex oxalate 
is precipitated b^^ means of alcohol, and can be purified by dis- 
solving in hot water and salting out, the sodium salt with sodium 
bromide, the potassium salt with potassium iodide. The com- 
pounds must be dried in a current of carbon dioxide, but are fairly 
stable ill air when dry. The sodium salt has the composition 
3N'aoO,2W^05,4Co03,12HoO, and the potassium salt 
3K/),2A¥205,4C20g,9Ha0. 

They are red, crystalline powders which slowly oxidise in air, and 
at 100 ^ lose their water, but do not decompose. They are very 
soluble in water, insoluble in organic solvents. Sodium hydroxide 
in the cold ^precipitates from their aqueous solution a brown, 
amorphous substance confining quinquevalent tungsten, but on 
boiling, part of this dissolves to form a tungstate, whilst a dark 
residue remains, probably containing quadrivalent tungsten. The 
complex oxalates can be regarded as oxalotungBiites, derived from 
a hypothetical tungstous acid. 

The oxalotungstites dissolve in concentrated hydrochloric acid, 
forming a deep blue solution, which contains an oxychloride of 
quinquevalent tungsten, probably WOClg. From this solution, 
complex chlorides can be isolated containing WOClg in combina- 
tion with chlorides of the alkali metals or ammonium or hydro- 
chlorides of organic bases. The ammonium and potassium salts 
are precipitated by saturating a hydrochloric acid solution of 
the corresponding oxalotungstite with hydrogen chloride. The 
rubidium, cjesiiim, aniline, tetraethyl- and tetrapropyl-ammonium 
compounds are precipitated when the corresponding chloride is 
added to a hydrochloric acid solution of an oxalotungstite, and the 
ppidin© and quinoline compounds are prepared by double decom- 
position of their hydrochlorides with ammonium chlorotiiiigstite. 
Foiir types of complex chlorides have been observed. Type has 
the composition MaWOCls, in which M may be ISfHi, Rb, Ca, or 
type I&, MoWOGIsj.rHoO, is represented by the 
potassium compound; type. 11^, MWOCI4, is represented by the 
pyridine and quinoline compounds, and type MW0Cl4,H90, 
by tetraethyl- and tetrapropyl-ammonium compounds. The coin- 
pounds of type I correspond with the so-called molybdenyl chlorides ; 
they form green crystals. Those of type 11 have no repre- 
sentative among molybdenum compounds; they form shining, 
brown crystals Jlla) or bright, greenish-blue ' crystals ' The 

latter hold their water with great tenacity, and may be regarded 
as hydroxy-compounds, 'for example, (O2H,)4]Sr,W(OH)204. The 
atithor prefers to regard' the compounds as chloro-derivatives of 
tungstous acid, ratier tiian as double chlorides or tungstyl chlorides, 
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ihose of type II being derived from metaPmigstous acid^ WOgjOH, 
and those of type I from the hydroxide, W(OH) 5 . 

The elhloTOtufhgstites are stable in dry air at the ordinary 
temperature, but decoinpose with oxidation to tungstates at 
60—70'^. They are immediately hydrolysed by water with forma- 
i'ion of a brown hydroxide, which has not been analysed. The less 
soluble csesium compound is, however, far more stable than the 
readily soluble- ammonium and potassium compounds. They dis- 
solve readily in absolute methyl and ethyl alcohols, with the excep- 
tion of the rubidium and csesiurn compounds, but not in otliei- 
organic solvents. Concentrated hydrochloric acid and 35% 
sulphuric acid also dissolve them, but alkalis and ammonia decom- 
pose them. Oxidising agents convert them into tungstates, and 
permanganate and iodine have been employed for quantitative 
deterTninations of the qninquevalent tungsten. 

The chlorotiingstites react vigorously with a concentrated solu- 
tion of potassium cyanide with evolution of hydrogen cyanide. A 
reddish-yellow solution is formed containing cyanides of the type 
M 4 W(CN)s, from which a sparingly soluble cadmium compound, 
Cd2W(CN)g,8H20, has been isolated, A thiocyanic acid compound 
has also been isolated in the form of a pyridine salt having the 
composition (PyH) 2 W 0 (SCN) 5 ,^rH 20 . 

Full details for the preparation of each of the chlorotungstites 
described are given. E. H. B. 

BehaTiour of Solutions of Stannic Fluoride^ N. Howell 
Furman (.7. Amer. Ghem. Soc., 1918, 40, 906 — 914). — Stannic 
Euoride was prepared by the action of anhydrous hydrogen fluoride 
on stannic chloidde according to the method of Ruff and Plato- by 
the use of apparatus involving a minimum amount of platinum. 
According to observations on the electrical conductivity of its sohu 
tiona, it hydrolyses much less rapidly than stannic chloride. The 
(ionductivity increases rapidly at first, but attains a constant value 
after some days. The final value corresponds closely with that 
calculated on the assumption that complete hydrolysis takes place 
in accordance with the equation SnF4-i-4H20 = Sn(0H)4-i”4HF. 

Experiments made with a view to ascertain the amount of hydro- 
fluoric acid which is necessary to prevent the' precipitation of tin 
by the action of hydrogen sulphide show that the hydrogen ion con- 
centration must be such that hydrolysis of the stannic fluoride 
becomes inappreciable. The anomalous behaviour of stannic tin 
in hydrofluoric acid solution may be explained , either by the 
assumption that stannic fluoride has little tendency to ionise, or 
by the formation of complex ions of the type H«.SnF 4 +n- Of the 
two hypotheses, the former seems to he in better agreement with 
, the facts. ^ . H. M. D. 

, 'Combimations of Normal Zirconyl Bidpliat© with same 
Alkali Sulphates (KyN^^NBb)*" En. Chauvenbt and.,:(MLris.)/H. 
GOTyLAan {Gampt, wM., 1918, 167,24—25. Gmnpate Ihis 
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ii, 234)* — Normal zircoiiyl sulphate forms compounds of the types 
(Zr0*S04)3,X or (ZrO- 864)3, X3, where X may be ZrOa^ or an alkali 
sulphate. The compounds which have been isolated are 

(Zr0*S04)3,X2S04,8H;0, 

(ZrO*S04)3/2NaoS04,7HoO, and (Zr0-S04)3,2(NH4)2S04,7H20, 


Chemistry of Gold at High Temperaitires and Pressures* 
Harold H. Morris (J. Amer, Gkeni. Soc,, 1918, 40, 917-^-927). 
— In reference to the explanation of the occurrence of fi’ee gold iii 
nature, experiments have been made on the behaviour of gold com- 
pounds under the influence of water at high temperatures and 
pressures. The experiments were made with a specially constructed 
steel bomb. Gold hydroxide yields metallic gold when treated with 
water at 322°. In presence of sodium chloride and magnesium 
chloride, decomposition takes place at a lower temperature ; calcium 
chloride, on the other hand, tends to prevent the decomposition. 

Gold chloride may be heated to the critical temperature (370°) 
before metallic gold appears. In presence of small quantities of 
sodium, magnesium, or calcium chloride, gold chloride is more 
stable, and reduction to the metal is not observed until the tempera- 
ture is raised to 450 — 460°. The increased stability is attributed 
to the formation of double chlorides. 

Calcite and magnesite become plated with gold when heated 
with gold chloride solutions up to 310°. Sodium, magnesium, and 
calcium chlorides prevent this action from taking place until the 
temperature is raised to about 600°. 

Magn^ium hydrogen carbonate acts like the normal carbonate, 
but calcium hydrogen carbonate appears to have no influence on 
the stability of a gold chloride solution. 

It has also been observed that gold dissolves in hot hydrochloric 
Held containing auric chlmude. Aurous chloride is formed. 

H. M. D. 


Mineralogical Chemistry. 


The Constitution of Coal. Marie C, Stores and R. Y, 
Wheeler (Dept, Sci. Ind , Research ^ 1918, 1 — 58). — A monograph 
in which' the' subject is dealt with both from the economic and 
s€*eiitiflc points of view. The points considered are the definition 
oi coal and ife general constitution, the principal methods of 
accimiulation of , coal-forming vegetable material, the action of 
solvents on ' coal, the destructive distillation and distillation at 
different temperatures, the nature of the liquid distillates, the 
microscopical evidence on the constitution of coal, the nature 'of 
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i.lie iiliuic Hubstaiices/'’ tiie action of reagents on coal, and tbe 
nature of artiiicial coals. There is a brief discussion of the various 
theories on the constitution of coal, an appendiK on the classifica- 
tion of coals, and a very full bibliography. W. G-. 

Augite from Stromboli. S. Kozu and H. S. Washington 
{Amer. J. Sd., 1918, [iv], 45, 463— 469).---~Dull, black, or 
brownish-black crystals of augite about 1 cm. long occur loose in 
some abundance in the volcanic ash around the crater of Stromboli. 
;D^'^ 3*243. The refractive indices 1*^23, i 8 = 1*699, 7 = 1*719) 
are lower than are usual for augite, corresponding with the pre- 
ponderance of the diopside molecule shown by the following 
analysis. This analysis (I) corresponds with Ca(Mg,Fe)Si.>0<. 
80*12, (Mg,Fe)Si03 7-48, (Mg,Fe)AloSiO(j 7*03, NaFeSiA 5*46%' 
Analysis II is of the basalt scoria in which the crystals occur. 


SiO.,. 

TiOa. 


Fep,. 

FeO. 

MnO, NiO 

MgO. 

I. 50-94 

0-96 

3-37 

2-06 

7-41 

0-10 n.d. 

14-59 

11. 50-83 

0-81 

16-66 

1-52 

6-64 

0-12 n.d. 

0-08 

CaO. 

8rO. 

Nap. 

Kp. 

PPr, 

HP. 

Total. 

I. 20*34 

0-08 

0-k 

0-18 

— 

0-08 

100-71 

II. 10-99 

— 

2-66 

2-05 

1-61 

0-.36 

100*33 


L. J. S. 


Analytical Chemistry. 


Universal Gasometer, J'aroslav Milbauer {Zeitsch, anal 
(Jhem,^ 1918, 67, 161 — 162).*— The apparatus described allows the 
gas contained in it to^ be delivered at any predetermined rate and 
constant pressure, the water being admitted through an adjustable 
constant-level device. W. P. S. 

Mercuric Oxide as a ■ Standard for ¥oluinetric Analysis. 
G, Inczb (Zeitsch. anal, Ghem.^ 1918, 67, 176).— A reply to 
Eosenthaler (this vol., ii, 236). The author's method for using 
mercuric oxide differs from that described by Eosenthaler and 
Abelmann. W. P. S, 

Estimation of Halogens, Sulphur, and Nitrogen in ike 
Presence ^ of Mercury, Maurice Francois (Gompl rend,^ 1918, 
166, 1000 — 1003). — For the estimation of halogens,, the mercury 
is removed by moans of zinc turnings by the method previously, 
described (compare this vol., ii, 276), but without using potassium 
iodide, 'all' the filtrates and decanted liquids being kept and' mixed, 
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and in this solution the halogens are estimated bj means of sii?or 
nitrate in the usual manner. 

For the estimation of sulphur, this is first converted into- sulphate 
by oxidation with bromine in hydrobromic acid, and then tlie 
mercury and excess of bromine are removed by the addition of 
zinc turnings, the sulphur being estimated in, the filtrate by pre- 
cipitation as barium sulphate. 

Nitrogen in the form of mercuriammonium or nierciirianiino- 
compounds is estimated in the filtrate, after the removal of 
mercury by the jnethod described {loc, by addition of alkali 
and distillation of the ammonia or amine into dilute hydrochloric 
acid and weighing as ammonium chloride or amine hydrochloride. 

W, Cl. 

¥oliimetric Estimation of Chlorine, Bromine, Cyanogen, 
and Mercury. Emil Yo'mh'^K {Chem, Zeit,^ 1918, 42, 271—27*2. 
Compare this voL, ii, 238). — The method described for the titra- 
tion of chlorides may also be applied to bromides and cyanides, but 
not to iodides or fluorides; conversely, it may be used for the 
volumetric estimation of mercury. The insolubility of cupric 
nitroprusside affords a means of separating this metal from mercury, 
since mercury nitroprusside is soluble in the presence of an excess 
of sodium chloride. [See, further, /. Soc, Cliem. Ind,, 444a.] 

W, P. S. 

Estimation of Combined Chlorine in Gastric Juice. 
G-eoeges and Fabbe {8oc. Pharm. PariB, 1917 ; from Ann, Ghini, 
anad,^ 1918, 23, 133 — 134). — Five c.c. of the sample are heated 
with 10 c.c. of iV'/ 10-silver nitrate solution, 6 c.c. of saturated 
potassium permanganate solution, and 10 c.c. of nitric acid; the 
excess of silver nitrate is then titrated with thiocyanate solntloiL 
This gives the total chlorine. Another portion of 5 c.c. of the 
sample is evaporated in a 'platinum basin, and the combined 
chlorine is estimated in' the residue as described. The fixed 
(inorganic chlorine) is estimated in the ash of the sample. Three 
specimens of 'gastric juice .contained 2*99, 2*84, and 1*09 grams of 
fixed chlorine per liti*e, respectively. W. P, 8. 

"Detection of Iodides in the Presence of Cyanides. L. J* 
CuETMAN and C. 'Kaufman (/. Amer. 67mm. Soc,, 1918, .40^ 
914—917). — Comparative experiments made on the detection ol 
iodide in presence of relatively large quantities of cyanide with 
potassium nitrite, potassium permanganate, hydrogen peroxide, and 
chlorine as oxidising agents show that the interference of cyanide is 
least when .permanganate is used as the oxidising agent. 

' If 'the cyanides are precipitated by the addition of cobalt nitrate 
and the .filtrate examined for iodide by the^ use of permanganate, 
stilphimc acid, ' and chloroform, it is possible to detect 1 part" of 
iodido' in presence of 500 parts of cyanide. [See */. Soc, Ohem. 
413a.] ^ ^ ' H. M*;D. 
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Tlie Microckemical Metliod of Estimating Residual 
nitrogen* I vak {Biochem, Zeitsch., 1918, 87^ 259—263).— 
The urea can be first extracted from the blood sample on filter 
paper by treatment with alcohol-ether mixture for five hours, and 
the remaining nitrogen is then extracted with phosphomolybdic 
acid soliitioiii (0*05% phosphomolybdic acid + 1*5% sulphuric acid) 
for one hour. The nitrogen in each extract is estimated by the 
micro'-Kjeldahl method. ^ S. B. S. 

Detection of Nitrates in Water. EscA'icH (/. Pliarm. Ghim., 
1918, [vii], 17, 395),.- — Fifteen c.c. of the water are mixed with 2c.c. 
of 10% antipyrine solution and 4 drops of acid mercuric sulphate 
solution, and a drop of 5% potassium ferricyanide solution is added. 
In the presence of OT mg. of nitrite. per litre of water, a red 
coloration' is obtained. The reaction is characteristic of nitrites 
and may be used for the detection of nitrates after these have been 
reduced by ''amalgamated” aluminium. [See, further, J..Soc. 
Gliem, InS.^ August.] W. P. S. 

Simplified Working witli a Nitrometer. Rudolf Eaesbohrer 
(Ohem. ZeAt., 1918, 42, 296). — ^In the usual gasometric estimation 
of nitric acid, an approximate correction is made for the pressure 
fine to the acid layer, a depth of 7 mm. of acid being taken as 
equivalent to 1 mm. of mercury. A more trustworthy procedure 
is to bring the mercury to the same level in the measuring and 
levelling tubes, read the volume of the gas, open the tap of the 
measuring tube, and note the difference in level of the mercury. 
This difference in mm. is subtracted from the barometric pressure 
during the experiment. W. P. S. 

Estimation of Nitric Acid in Bismuth Suhnitrate. E. Luce 
(Bnlk Soa. cMm., 1918, [iv], 23 , 264—271; /. Fharm. Ohm., 
1918, [vii], 17, 349 — 359).~At 96° bismuth subnitrate reacts with 
oxalic acid in the presence of manganese sulphate according to the 
equation 6(02R<?,04,2'H[f?^0) + 2(BiO'lSrO^) -|- H2S^4~2l!l04"3C0 -f- 
9CO2+ ISHgO-b (Bi0)2S04. About 0*5 gram of bismuth subnitrate 
and 1 gram of ' manganese sulphate are heated in a flask under a 
refilux apparatus for one and a-half hours with 50 c.c. of a solution 
containing 20 grams of crystallised oxalic acid, ^and 60 c.c. ' of 
sulphuric acid per 100 c.c.; to prevent secondary reactions,, a 
current of carbon dioxide must he passed, through the flask during 
the reaction. The excess of oxalic acid is then titrated' with 
standardised permi'anganate solution. [See, further, J. 8q€, Ohem-. 
Ind,, August.] W. P^. S. 

Critical , , Elaboration of Quantitative ' Precipitation 
Methods Exemplified by a Method for the Estimation ,of 
Rhosphoric Acid. H. ' Heidenhaih''(X Ind, Eng. Ghem^^ 

10, 42'6-'-429).— To' detemime 'whether 'a; method, ie 'trustyrorthy,, 
it As necessary to know" the solubility of the precipitate an#/ the, 
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influence of eou cent ration, temperature, presence ol other sub- 
stances, etc. The purity of the precipitate also requires investiga- 
tion. Ill the estimation of phosphoric acid by precipitation with 
inolybdic acid and titration of the precipitate with sodium hydr- 
oxide solution, the presence of ammonia interferes with the end- 
point when phenolphthalein is used as the indicator. It is there- 
for© recoininenSed that the phosphoric acid should be precipitated as 
potassium phosphoiiiolyhdate and the precipitate washed with 10% 
potassium, nitrate solution containing free nitric acid (iV/100 
strength). The small quantity of acid remaining in the filter can 
he estimated and a correction made. [See, further, J. Soc, Oheni. 
hid,, August.] ' ' W. P. S. 

The Wet Method for Estimation of Carbon. Wilhelm 
Stepp {Biochem,. Zeitscli., 1918, 87, 135 — 142). — ^^The author dis- 
cusses the following points in the wet estimation: (a) The form 
of the apparatus. This is figured in the text, and the fiiask in 
which decomposition takes place is connected with a condenser to 
retain the acid, (h) The purification of the sulphuric acid. 
This is accomplished by heating it first with potassium 
dichromate, and afterwards with permanganate, (c) The purity 
of potassium dichromate used for oxidation of organic salts. It is 
difficult to obtain this quite free from carbonate. The author sub- 
stitutes a mixture of chromic acid and sulphuric acid. Finally, 
when oxidation with the mixture of chromic and sulphuric acids 
has gone on for four hours, the apparatus is allowed to cool in a 
current of air free from carbon dioxide, and 10 c.c. of 5%^ solution 
of potassium permanganate are added, and the mixture is heated 
for another hour. S. B. S. 

The Estimation of Carhonates and Hydrogen Carbonates 
in the Gold ; Analysis of a Mixture of these Salts. Exact 
Details for the Use of Litmus and Phenolphthalein as 
Indicators. W. Mestrbzat (Bull Soc. chim,, 1918, [iv], 23, 
250 — 254). — ^The author finds that in the titration of carbonates, 
using phenolphthalein as indicator, a satisfactory and correct end- 
point is obtained" when the whole of the carbonate is just converted 
by the acid into hydrogen carbonate, if the alkaline liquid is so 
diluted as not to contain more than 0*07% of sodium carbonate. 

Similarly, total alkalinity may be determined by titration in the 
cold, using litmus as an indicator, if the procedure used is as follows. 
The standard acid is run in, 1 — 2 c.c. at a time, until a change 
in the tint of the indicator is just noticeable. Then between each 
successive addition of 0*2 — 0*3 c.c. of acid the liquid is mixed and 
divided into two parts, one being used as a control and the other 
receiving the acid. That point at which an addition of acid pro- 
duces mo colour change, as shown by the comparison, is the end- 
poini ' ' ' w. G. 

’ ^ 'Eatimatioa of Sodium and Potassium [in Foodsttifis^ etc.]. 

:S. Bhite (/. lfid\ Wng, Ghem,, 1918, 10,'' 429— 431).— The 
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Htilphated asli of ^ the substance is dissolved in liydrocliioric acid, 
and after se|>(U'fition ot phosphoric acid, iron, calciiim, magnesiimi, 
etc., the sodiiini^ and potassium are weighed together as sulphates. 
The ^ potassium is estimated in a separated portion of the- ash by 
precipitation as potassium platiiiichloride after the iron and 
calcium have been removed. The potassium platinicMoride is 
washed with 80% alcohol, then with 20% aminoniiim chloride solu- 
tion saturated with potassium platinichloride (this removes mag- 
nesium sulphate and traces of calcium salts), and finally with 80% 
alcohol. [See, further, /. Soc, f'Jiemi, August.] W. P. S. 

Tile Lawrence-Smitii Method for the Estimation of 
Alkalis in Silicates. P. Wenger and Ed. Brange {Mon. Sci., 
1918, [v], 8, I, 97 — 99). — The Lawrence-Smith reaction for the de- 
composition of silicates (heating with a mixture of calcium carbon- 
ate, 8 parts, and ammonium chloride, 1 part) is complete when the 
mixture is heated for two hours at 700'^. After cooling, the mix- 
ture is treated with water, filtered, the calcium is removed from 
the filtrate, and the alkalis then estimated in the usual way. [See, 
further, J. Son. Chew.. I ml., August.] W. P. S. 

Detection of Strontium in the Presence of Barium hy 
Calcium Sulphate . Solution. Theodora P. Raikow {Zeitsch. 
anal. Ghew..^ 1918, 57, 164 — 170).— --Altho-ugh strontium sulphate 
forms slowly when a soluble strontium salt is treated with calcium 
sulphate solution, the presence of a barium salt, and consequent 
formation of barium sulphate, greatly increases the rate of pre- 
cipitation of strontium salt. To detect strontium in the presence 
of barium, 10 c,c. of the solution to be tested are treated with an 
excess of calcium sulphate solution, the mixture shaken for fifteen 
seconds, and then filtered. If the filtrate becomes turbid after a 
short time, or does so when boiled, strontium is present. In cases 
where a turbidity is not obtained, the precipitate on the filter 
should be washed several times with hot water’ and the filtrate 
now tested with barium chloride solution] the washing dissolves 
out any strontium sulphate precipitated with the barium sulphate, 
and a turbidity is produced on the addition of barium chloride. 

, W. P. S. 

Precipitation of Magnesium as Oxalate and tte Theory 
of the Formation of Precipitates. A. 'Asteuo and J. Camo 
(/. Pharm. Chim., 1918, [vii], 17 , 381 — 386). — A discussion of the 
conditions affecting the precipitation of magnesitm oxalate. The 
quantity of this oxalate which is precipitated from magnesium 
acetate solution by oxalic acid increases with the concentration of 
the acetate 'solution. In the separation of large, quantities of 
magnesium, salts from calcium salts, the calcium oxalate should ;be 
precipitated from a very dilute' solution, [See, further^ /. 

August.] ' ' W» Pw S.','.'; 
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Hematoxylin as a Reagent for Copper Ions and Im- 
perfect Complexes of Copper. S. B.kbklu>Ai.vks and A, 
Bbnebicentx {Arch, farm, sci, aff., 1917, 24, 50' — 57 ; from 
Physiol, Abstr., 1918, 3, 164). — To' detect the presence -of copper 
in protein complexes, the solution is treated with a drop of neutral 
red solution and then with a very dilute solution of sodium 
carbonate until a clear yellO'W is obtained, when the solution is 
sufliciently alkaline for the reaction between hsematoxylin and 
copper. S. B. S, 

The Titration of Copper with Potassium Cyanide. M.‘P. 
Applebey and K. W. Lake (Analyst^ 1918, 43, 268). — In titrating' 
copper with potassium cyanide, the end-point of the reaction is no 
longer sharp in the case of solutions containing much less than 
1 gram of copper per litre. A method of titrating amounts of 
about OT gram per litre, however, has been based on the fact that 
a solution of a double carbonate of copper and an alkali in excess 
of sodium carbonate- solution reacts sharply with cyanide, the end- 
point of the reaction being shown by the colour changing from 
blue to an unstable grey, the solution becoming clear and colour- 
less in a few minutes. The double carbonate is prepared by add- 
ing the copper solution to a solution of sodium carbonate and 
sodium hydrogen carbonate, the presence of the latter being neces- 
sary to prevent the precipitation of a basic carbonate. 

C. A. 'm. 

Voliimetric Estimation of Copper by Potassium TMo- 
cyanatey Potassiiiia Iodide, and TMosnlpliat©. G. Bruhns 
(Ghem. Zeit,^ 1918, 42, 301' — 302). — The presence of potassium 
thiocyanate is of advantage in the iodometric estimation of copper, 
since it decreases the amount of potassium iodide required. Tbe 
cupric salt solution is treated with a small quantity of potassium 
iodide and then titrated with thiosulphate solution containing 
potassium thiocyanate. The latter reacts with the cuprous iodide 
first formed and liberates an equivalent amount of potassium iodide, 
which in turn reacts with a further quantity of the cupric salt! 
[See, further, J. Soc. Ohem. Ind,, 446a.] ‘ W. P. S. 

A New Method of Estimating Mercury by means of 
Zinc Pilings. - Maueicb Francois (Gompt, rend',, 1918, 166, 
950-— 952 ).— The mercury salt, in a finely divided state, is placed 
in a conical 'flask with 1 gram of rinc filings and 10 cx. of 
2J-siiIpkiric,acid. After half an hour, a second quantity of zinc 
and acid is added, this being repeated at the end of the first hour. 
After twenty-four hours, the liquid is decanted through a filter 
and the residue washed four times by decantation with water. To 
it m then added, 5 c.c. at a time, 25 c.c. of' dilute hydrochloric 
acid' (1:1).- After twenty-four hours, this liquid is decanted and 
25 c.e of fuming hydri^hloric acid are added. After a further 
twentsy-four hours, the zinc, has all dissolved, and the mercury is in 
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the form o-f orj© large globule, which is carefully washed by decant- 
atioiij transferred to a porcelain crucible, and dried first by filter 
paper and finally over sulphuric acid in the cold, and weighed. The 
method is accurate and applicable to all mercury salts except the 
sulphide, which must first be oxidised to the sulphate. It is 
advisable to add 0*5 gram of potassium iodide to the mercury salt 
before co'inmencing the estimation. - W. G-. 

TIae Use of Hydrofluoric Acid^'m Analysis. N. Howell 
IfiiEMAN (J. Armr. Ghem. Soc.^ 1918, 40', 895 — 906). — A summary 
is given of the results which have been previously obtained by the 
use of hydrofluoric acid solutions in the separation of metals by 
electro-analysis and by precipitation as sulphides. Further results 
are given which show that copper can be quantitatively separated 
from vanadium in acid fluoride solution by electro-deposition of 
the copper. Vanadium thus behaves similarly to tin and tungsten, 
and preliminary observations indicate that uranium and titanium 
f’all into the sam,6 category. 

The general chemical behaviour of stannic tin in acid fluoride 
solutions shows that the stannic ion is not present in appreciable 
quantity, for such solutions give none of the characteristic reactions 
of stannic tin. In consequence of this behaviour, hydrofluoric acid 
may be conveniently used in the analysis of tin-antimony alloys. 
The procedure recommended is described in detail. 

By the addition of boric acid to an acid fluoride solution of 
stannic tin, the ordinary chemical properties of the stannic ion 
are developed, and the tin may b© quantitatively separated by the 
action of hydrogen sulphide or by electro-deposition. The boric 
acid may be replaced by silica with similar results. The action of 
the boric acid is presumably connected with the formation of 
borofluoride, and it is shown that acid fluoride solutions to which 
ex,(^ess of boric acid has been added have comparatively little action 
on glass vessels. , 

The action of boric acid on the behaviour of ,tin in hydrofluoric 
acid solution is made the basis of a method, for the qualitative 
analysis of the iiln group of metals, fSee also J. Aoe. Ghem, Ind., 
445a.] , '' H. M. D. 

Colorimetric Estimation of Lactose in Milk* AuatJST 
Jt P. Pacini and Doeothv Weight, Bussell (/. Biol, Ghem., 

1918, 34, 505 -507).-— A modiflcation ,of ^Lewis and Benedict’s 

colorimetric method, ’for the estimation of dextrose in the blood 
(A., 1915, ii, 111) is described for the estimation of lactose in milk. 
[See, further, /. Soe, Ghem>, Ind,^ August,] . H, W. B. 

Nephelometric Valnes of Cholesterol and the ' Higher 
Fatty Acids. Peank A. Csonka, (J. Biol, Ghem,, 1918, 34^ 
577— 582).— The nephelometric value of a substance is defined ;l)y 
the author as, the^ turbidity produced by a given ^ount of ;tte' 
substance compared in,', a nephelom,ete: 'with; a; 'given', etan^^d 
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•withiii a given lengtli of time. Taking oleic acid as a standard, 
for example, tiae neplielometric values of cholesterol, stearic and 
palmitic acids, are ail different, but the nephelometric value of a 
mixture of any two' of them is the sum of the nephelometric values 
of the constituents. The nephelometric value is iniluenced by the 
concentration of acid in the suspension, and the degree of turbidity 
changes with varying rapidity with the lapse of time. For every 
substance thex'e is an optimum acid concentration which produces 
the highest nephelometric value with the least change within, a 
.specified interval of time. H. W, B. 

The Colloid' Claemistry of Fehling's Sugar Test, M. H, 
Fischkr and M. 0, Hooker, (J. Lab. and Clin. Med.^ 1918, 3, 
368 — 373; from Ph^'sld. Ahstr.j 1918, 3, 181). — ^^The varyiiig 
colours produced by Fehling's solution are ascribed to the different 
sixes of the reduced copper oxide particles held in suspension, 

S. B. B. 

Physiology of Blood-sugar. I. Bang’s Micro-method of 
Sugar Estimation. Richard Ege (Biochem. ZeiiscL, 1918, 87, 
77 — 91). — A revision of Bang’s method, directing attention more 
especially to the iiiffuence of the time taken in reduction on the 
results. The following suggestions are made: (1) A longer time 
than that suggested by Bang Methods zur Microbestimiiiung 
einiger Blutbestaiidtheile,” 1916). (2) The use of a gas-regulator 

(figured in text), (3) Strict adherence to standard methods. 
Attention is also directed to a source of error from the fact that 
certain substances acting on iodine can be removed from the india- 
rubber of the apparatus. Methods for avoiding this source of 
error are indicated. S. B. S. 

The Microchemical Method of Estimation of Blood-sugar. 
IvAB Bang {Blochein. Zeitsch.^ 1918, 87, 248—258). — The two 
chief errors in the author’s method are due to differences in the 
intensity of boiling during the reduction, and to the oxidation by 
air during titration. The first of these can be overcome by pass- 
ing the gas used for heating through a special form of valve, which 
is figured in the text, and the second by oxidising the reduced 
cuprous oxide by excess of potassium iodate and estimating the 
excess ^ of iodate by titration. The solutions employed are the 
ibllowiiig: (1) Solution for coagulating the blood (weighed on 
filter paper by a torsion balance), 1360 c.c. of saturated solution 
of potassium chloride, To c.c. of 25% hydrochloric acid, 3 grams 
of uranyl acetate dissolved in 200 c.c. of water, and the mixture 
diluted to 2 litres. In this are dissolved 500 mg. of CuS 04 , 5 H 90 . 
(2) The iodate solution is made by dissolving 0*2230 gram of pure 
potassium iodate and 50 grams of potassium carbonate in 1 litre 
of water. (3) J/lOO- or A / 200-tliiosulphate solution. (4) 1% 
soluble starch, 2% potassium chloride solution. The weighed hlqod 
on the filter paper (about 0*1 gram) is extracted, by. 6*5 c.c. of' 
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solution L Tlie lirst extract is poured off, and a second extraction 
is made wltli G’5 c.c. ol the solution. Two c.c. of the iodate solution 
(No. 2) are then added, and the mixture is heated for exactly two 
niinutea. Fifteen seconds before the end of this time, 2 c.c. of 
20% (by volume) sulphuric acid are added. After cooling, 
potassiiiin iodide solution (5%) is added, and titration is carried 
out by thiosulphate sokition (No. 3), using starch (solution 4) as 
indicator. The , difference between the result obtained and ^ the 
titer of 2 c.c. of the original iodate solution gives the amount of 
sugar. 0‘10 Mg. of dextrose is equivalent to- 1/96 (*.c. of A/200~tliio- 
sulpliate solution. B. B. S. 

Tlie Microcliemical Method of Estimatmg Dextrose* Ivar 
BANCf and K. Hatlehoel (Biochem.. Zeitmh.^ 1918, 87, 264 — 272). 
— The authors find that exact timing of the heating for the reduc- 
tion process in Bang's method (see preceding abstract) can be 
avoided by blowing a current of steam through the mixture for 
four minutes. A slight alteration must be made, however, in the 
solutions used, especially as regards the amounts of copper sulphate 
and alkali. The solution for extracting the filter paper containing 
the blood is as follows: 400 grams of potassium chloride, 3 grams 
of uranyi acetate, 1*5 c.c. of 25% hydrochloric acid, and 800 mg. 
of copper sulphate in 2 litres. The iodate solution contains 
15 grams of potassiuln carbonate, 20 grams of potassium ammonium 
tartrate, and 0*3567 gram of potassium iodate in 1 litre. 

S. B. S. 

A Modification of the Selivanov Reaction [for Detection 
of Ketoses or Sucrose], F. Weehuizen (Bee, trav, chim., 1918, 
37, 302—303; Bharm, WeeJchlad, 1918, 55, 831—832. Compare 
A., 1887, 459). — The reaction may he performed without heating 
the reacting mixture if a saturated solution of hydrogen chloride 
in absolute alcohol is used, and to it is added the mixture- of 
sugars, under examination for the presence of a ketose or sucrose, 
and some resorcinol. A cherry-red coloration appears within three 
minutes. The method may be applied to the detection ol sucrose 
ill milk, [See, further, J. Bor, Chem, Iml., 436a.] W. G. 

Effect of Codeine in Hindering: the Precipitation of 
Morphine hy Ammonia from a Solntion' of its Lime 
Compotind. H. E. ilNNETT and Haedayau Singh (Analysis 1918, 
43, 205 — 213). — The Pharmacopceia method for the estimation of 
morphine in opium consists essentially in mixing the sample with 
calcium hydroxide and water, filtering the mixture, and precipi- 
tating the morphine in the filtrate in the presence of ether and 
alcohol. Codeine also dissolves in the calcium hydroxide solution, 
and its presence diminishes the quantity of ^ morphine precipitated 
subsequently by ammonia, the effect increasing with the concentra" 
tion of the solution and of codeine. The codeine may, however, 
be removed by extracting', the solution with tolue-ne previously ho 
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tlie precipitation of the morphine, and this modification is recotti™ 
mended in the estimation of morphine in opium, particularly in 
Indian opiums with a high codeine content, Narcot-iiie is quite 
insoluble in water in the presence of an excess of calcium hydroxide, 
either alone or mixed with morphine and codeine. W. P. 8. 

[Estimation of Histidine in Proteins.] Waltjsr E. Theuh 
and P, F. Trowbeibge (/. Biol. Ghem.^ 1918, 34, 355 — 356).— See 
this VO'L, i, 324, 

[Estimation o! Quinine in the Organism.] Hhunz 
Maetmann and Loeo Zila {Arch, exp, Bath , Phcmn ,, 1918, 83, 
221— 234).— See this voL, i, 328. 

Is tlie Adamkiewicz Beaction due to Glyoxylic Acid or to 
Formaldeiiyde ? E. Voisbnet (Compt, rend.^ 1918, 166| 

789 — 792). — ^As opposed to the view of Hopkins and Cole (A., 1901, 
i, 310), the author considers that the colour reaction is due to the 
presence of formaldehyde and not of glyoxylic acid. A very dilute 
solution of formaldehyde readily gives the violet coloration in the 
presence of a trace of protein. l%e formaldehyde may be produced 
in the acetic acid by oxidation. W. G. 

Effect of Time o! Digestion on the Hydrolysis of Casein 
in' the Presence of Starch. J. S. McHargue {J, Agric, Beseareh^ 
1918, 12, 1 — 7). — The Yan Slyke method for protein analysis, when 
applied to mixtures of casein and starch, in the proportion of 1 : 5, 
which have been hydrolysed from twelve to fifteen hours with 20% 
hydrochloric acid, gives results for the amino-acid groups that are 
comparabie with those obtained by Yan Slyke for casein alone. 
Prolonging the time of digestion with this strength of acid on such 
a casein-starch mixture brings about a redistribution of tho' 
nitrogen in the histidine and cystine groups. The insoluble residue 
from the casein-starch hydrolysis contains nitrogen, which is in 
an inert form and should not be included in the humiri deter 
mination. W. G. 

Meckamcal and Pliysical Analysis of Soils. Cl Riohtiuk 
(IM, Mitt, Bodenk, 1916,^6, 193, 318; from Bied. Zenir,, 1918, 
47, 49—52). — A. discussion of the various methods for the 
mechanical and physical examination of soils; Kopecky's trituration 
method is preferred to that of Atterberg; Breiteiibach^s method 
for the estimation of the hygroscopic properties of soils gives higher 
results' than those obtained by Mitscherlich^s method. [See, 
further, /. Soc, Chem, Ind,, 384 a .] W. P. S. 
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The Scattering of Light in Hydrogen, Oxygen, and 
Nitrogen, M. 13orn {Ber. iJeut. pkysikal. Qes,, 1918, 20, 16—32), 

- -ill a previous paper iJhi(L, 1917, 19, 243), the author has shown 
iliat gases wiii(4i consist of anisotropic molecules exhibit a scatter- 
ing effect other than that which has been explained by Rayleigh’s 
theory. The rays which characterise this new type of opalescence 
are in part non-polarised, and can accordingly be sharply dis- 
tinguished from the polarised rays which are associated with 
the more familiar scattering effect. Experiments made by 
Smoluchowski on hydrogen, oxygen, and nitrogen afforded no 
evidence of the existence of the effect predicted by the author, and 
it is supposed that this may be due either to the insufficient 
anisotropy of the molecules or to the lack of precision in the 
method of observation. 

By reference to the molecular models which have been recently 
suggested for hydrogen, oxygen, and nitrogen, the author has 
calculated the magnitude of the effects to be expected, and finds 
that, although small, it should be possible to observe the scatter- 
ing effects in question in the case of each of these gases with a 
suitably designed arrangement of apparatus, H. M. D. 

Ref r activities of Saturated and Unsaturated Compounds, 
Gervaisb Le Bas {Tram, Faraday Sac,, 1918, 13, 414 — 419. 
Compare this vol., ii, 49). — From a comparison of the molecular 
refr activities of corresponding derivatives of benzene and of the 
saturated cyclic hydrocarbons, it is found that the augmentations 
due to substitution in the benzene ring are considerably greater 
than those which accompany substitution in rings of the poiy- 
methylene sexies. In this connexion, it may he noted that the 
unsubstituted saturated cyclic hydrocarbons show no anomaly in 
refractive power, whether the ring system is simple or complex. 

' H. M. D. 

Ketouic aud Enolic Modifications of Compoimds. Gervaise 
l.E ,Bab {Tram, Faraday Soc., 1918, 13, 420—423).' — The coiBtitu- 
tion of various keto-enoi tautomerides is considered in relation to 
their refractivities. The molecular refractivities of acetylacetone, 
methylacetylacetone, ethyl oxaloacetate, ethyl mesityloxido-oxalate, 
methyl cyanoacetoacetate, ethyl acetylmalonate, ethyl acetone- 
dicarboxylate, and ethyl jS-hydroxy-o-phenylacrylate and its 
acetate lead to the conclusion that these substances exist in one 
form only, and that the different isomerides appear to be mutually 
exclusive. ' H. M* B. ^ 

Prasenoa 'in the Solar .Spectrum of the 'Water Vapour 
Baud A 3064, A.Foweke (Ftqc, Boy. Soc., 1918, [J], 94, 472— 475). 
-—A comparison is made of the lines composing the band A 3084, 

you/owv. ii. 15 ' 
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wMcii is always obtained in the spectra of gases containing both 
hydrogen and oxygeiij with th© lines of the solar spectruin in this 
region as plotted and measured by Rowland. ^ It is shown that, 
despite the interference of certain metallic lines, this band is 
also present in the solar spectrum. ‘ S’* S, 

The Ultra-violet Band of ikumonia and its Occurrence 
in the Solar Spectrum. A. Fowlee and C. C. L. Gbegoey (Froc. 
Roy, SO'C,, 1918, [A], 94, 470 — 471).— Photographs of the ammonia 
spectrum have been made by burning a copper arc in an atmo- 
sphere of ammonia. Prom these, it is shown that the ammonia 
spectrum consists of a main hand, which is mad© up of a bright 
central maximum at X3360, a secondary maximum at A 3371, and 
a number of lines, arranged in groups of three, which extend to 
a considerable distance in both directions. The lines composing 
the maxiina are very closely crowded, and are found to be arranged 
in series of ordinary type. The components of the groups of three 
are widely separated near the central maximum, but the intervals 
rapidly diminish, and there is finally coalescence at A 3450 towards 
the red and at A 3287 towards the violet, where the lines fade out. 
This spectrum has been compared with the P-group of the solar 
spectrum, and shown to be practically identical ; hence the presence 
of ammonia in the absorbing atmosphere of the sun is definitely 
established. J. F. S. 

The Ultra-red Absorption Spectrum of Water Vapour. 
G-ekhakd Hettnee (Ami. Fhysik, 1918, [iv], 56 , 476 — 496). — 
Measurements of the absorption of ultra-red rays by water vapour 
have been made for the region extending from the visible spectrum 
to a wave-length of 34 /a. An improved arrangement, of apparatus 
for the investigation of absorption in the long- waved region is 
described* The results recorded show the existence of 78 maxima, 
of which only 20 have been recorded by previous observers. The 
wave-lengths of the maxima are tabulated, and a curve is given 
which shows the absorption relations in detail. H, M. ‘D. 

Characteristic Ultra-red Vibrations of Nitrates. Clemens 
Schaefer and Martha Schubert (Ann. Fhysik , 1918, [iv], 55, 
577 — 588). — ^The reflection .spectra of sodium nitrate, potassium 
nitrate, rubidium nitrate, lead nitrate, barium nitrate, and 
mercurous nitrate have been determined with polarised light and 
ordinary light. All six substances show three maxima, at 
approximately 7*5 /x, 12*5 p,, and 15*0 in addition, mercurous 
nitrate shows a fourth maximum at 10*08 p with ordinary light. 
From th©^ examination with ' polarised light, it is shown for, the 
Maxial nitrateS' that the 'three maxima observed with ordinary 
light are made up of three components corresponding respectively 
with 'the vibrations; parallel to the axes of the three indices of refrac- 
tion,'' The chara'cteristic vibrations, as in the case of the carbonates 
and 'sulphates (A.,; 1916, , ii, 606), depend 'very slightly on the 
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metal and are due tO' internal vibrations of the group, wbicli 
are practically tbe same in all tbe nitrates examined. Tbe 
similarity between the space gratings ot sodium nitrate and calcium 
carbonate, as put forward by Bragg, is discussed in the light of 
abnormalities found in the present work. J. F. S. 

The Distribution of Intensity in Series Spectra Excited 
by Cathode Rays* J. Holtsmark Fhysik, 1918, [iv], 55^ 
245 — 298). — The fact that previous attempts to measure the 
changes in the distribution of the intensity in series lines under 
the influence of varying conditions have not led to consistent results 
is attributed to errors introduced by the method of excitation. 
New experiments have been made on the Balmer series with, 
cathode rays as the exciting agent, and the results indicatci that the 
relative intensities of the series lines are,, in these circumstances, 
independent of the current strength and also of the fall of potential . 
On the other hand, it is found that the lines of longer wave-length 
l>ecome relatively more intense as the pressure of the hydrogen 
increases. The connexion between the pressure 2 ^ and the ratio K 
of the intensities of the lines Eji and is expressed by the equa- 
tion = constant. The pressure effect is not obtained when 

the increase of pressure is brought about by the addition of another 
gas to the hydrogen. Experiments in which the hydrogen was 
mixed with iodine, oxygen, argon, and helium respectively, all 
gave negative results in that these gases produced no change in 
the relative intensities of Hji and On the other hand, observa- 

tions made on the series lines of helium at different pressures 
showed a pressure effect similar to that found in the case of 
hydrogen. 

The theoretical interpretation of the pressure effect is discussed, 
and the author concludes that Bohr's hypothesis relative to the 
origin of the effect is not in agreement with the observations. 

■ H. M. 1). 

Electron Theory of the Natural Optical Rotatory Power 
of Isotropic and Anisotropic Liquids, M. Born Uinn, Pkynk, 
1918,' [iv], 55 , 177 — 240). — theoretical paper in which the 
author's previous attempts (compare A,, 1915, ii, 659) to explain 
the natural rotatory power of optically active substances on a 
molecular basis in terms of electrons are more completely developed. 
The general formulae derived are discussed in reference to the nature 
of the molecular forces and the symmetry relations, and are applied 
to the consideration of isotropic liquids with natural rotatory 
power, of liquids rendered anisotropic by means of an electric 
fleld, and of liquids which are normally anisotropic (liquid crystals). 

H. M. B. 

Colour Determination of Faint Lumineecence, ■ Harry B. 
WniBR’R (/. Fhymal '1918'* 22 , 489— 449) .-—A method of 

dfitermining the colour" of ■ faint Tumi uescenee is described which 

IS— 2 
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consists iii pliotograpliiug the lumiiiescencei on a paiicliroinatic 
plate and interposing a series of colour screens between the source 
of light and the plate. The method may be used in all cases when 
the glow is uniform and sufficiently strong to affect a highly 
sensitive photographic plate. 

The results obtained in the investigation of the chemi- 
luminescence emitted in the oxidation of alkaline pyrogallol by 
hydrogen peroxide, of phosphorus in acetic acid solution by 
hydrogen peroxide, and of amarine in alkaline alcoholic solution by 
chlorine and bromine, are described in detail. The crystallo- 
luminescence emitted when a saturated aqueous solution of sodium 
chloride is mixed with alcohol or hydrochloric acid was also ex- 
amined, with the result that the colour of the light is shown to he 
bluish- violet. H. M. D. 


Photolysis and Electrolysis. Emil Baur (Helvetica Ghmi, 
d 1918, 1, 186 — -201). — theoretical paper in which the author 
evolves an electrolytic theory to explain the mechanism of photo- 
lysis. A substance which has been subjected to light has set up 
a molecular potential difference, and as such is capable of effecting 
a chemical reaction. Photolysis is therefore to be regarded as 
molecular electrolysis. Thus the decomposition of Eders’s solution 
by eosin in light is to be regarded as a cathodic reduction of 
'iiercuric chloride to calomel and an anodic oxidation of oxalic 
acid to carbon dioxide, which may be expressed : 

p,, 

I © + HgClj = HgCl + Cl 

The author then proceeds to calculate the value of the E.M.F. 
operative on the basis of the quantum theory and the assumption 
that only one energy quantum may be absorbed. The following 
values are obtained for the lines mentioned; Sodium line, 
\ =5Sd fiji, M-2-i volts; mercury line, A=436/i(j,, E = Z-2 volts; 
Hg (fluorescent line), X = 253-Q /ifi, E=5-5 volts; and y-raya, 
A = 0'012jixp, 7i’ = about 100,000 volts. A large number of ca.ses are 
considered in the light of this hypothesis. J. F. S. 


Ahsorption of Z-Rays. E. A. Owbn {Proc. Boy. Soo., 1918, 
— ^According to Bragg and Pierce (A., 1914, 
li, 792), the atcanic absorption eoefScient .4 is connected with the 
atomic number N of the absorber, and the wave-length \ of the 
radiation by the equation A —C iV^A.®/^, in which G is constant over 
considerable ranges of wavedength, but changes abruptly in the 
region of selective absorption. Prom the investigation of the 
^ number of aqueous solutions, Auren (A., 

1917, 11 , 350) has recently deduced values for the atomic absorp- 
tion eoefftcients of the elements which lead to the conclusion that 
with respect to the magnitude of the absorption ooefBcient, the 
elements may he divided into groups, for each of which the atomic 
absorption coefficient is directly proportional to the atomic number. 
An attempt is made to account for these discordant results. 
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Tlie ordinary absorption coefficient is a composite quantity 
wliicli represents tbo sum of tbe fluorescent absorption coefficient 
and tlie scattering coefficient. Assuming tbat tbe latter bas 
a constant value equal to 0*2, in agreement with tbe results 
obtained by Barkla for tbe light elements and radiation of widely 
varying wave-lengtb, tbe author calculates from bis observations 
tbe values of tbe atomic fluorescent absorption coefficient, and finds 
that this is nearly proportional to' the fourth power of tbe atomic 
niiinber of tbe absorber. Since it is known that the fluorescent 
absorption coefficient varies as tbe cube of the wave-length of tbe 
absorbed radiation, tbe connexion between tbe atomic iluorescent 
absorption coefficient A/, tbe atomic number N, and the wave- 
length X may be expressed in tbe form A f~ GN^X^, where G 
remains constant over certain ranges of wave-length, but changes 
abruptly at critical points. This equation differs from tbat put 
forward by Bragg and Pierce in tbat tbe coefficient A / is in- 
dependent of the scattering of tbe radiation and refers only to tbe 
loss of energy of X-radiation resulting from tbe production of 
corpuscular radiations and tbe fluorescent X-radiations which 
accompany them, 

Th^ author’s measurements were made on zinc, copper, nickel, 
iron, aluminium, magnesium, water, and filter-paper with radia- 
tion of wave-length A=:0'586 x 10~® cm. (a-line of palladmm), and 
the values obtained for the total ahsorptiou coefficients agree fairly 
closely with those recorded by Bragg and Pierce {loc. eif,). 

Tt is further shown that, if the scattering coefficient is assumed 
to have a constant value of 0*2 for all elements from hydrogen to 
bromine, the equation leads to values for the total 

absorption which are in close agreement with those ahtained in 
the experiments of Auren. H. M. B. 

The Positive Ion as Carrier in the Canal Ray Fluorescence 
of Inorganic Salts. Sven* Em. Ohlon {Bei\ DeuL physikal Ges,, 
J918, 20, 9 — 15).— When inorganic salts are subjected to the 
action of cathode i*ays of sufficiently high velocity, the salts 
fluoresce with the emission of the line spectrum of the metal present 
in the salt, For different salts of the same metal, the cathode 
ray energy required for this emissive effect increases with the heat 
of formation of the salt. The cathode ray energy at which emission 
liegiiis is found to diminish as the discharge potential increases. 

A similar series line emission occurs when inorganic salts arc 
bombarded by canal rays, but the energy of the canal rays required 
to produce this effect varies to only a small extent when different 
salts of the same metal are employed, and the variation with 
magnitude of the discharge potential is also much smaller than in 
the case of cathode ray bombardment. 

The observed differences suggest that the cause of the emission 
may not be the same in the two cases,' and experiments have been 
devised with the object of elucidating further the changes which 
occur under the influence nf ' canal rays. In 'these, the canal rays 



il 286 ^ABSTEACTS OF CHEMICAL PAPEES. 

were allowed to fall on the powdered salt contained in a small 
aliimiiiiuin dish supported in the discharge tub© in the path of 
the canal rays. The dish was connected through a galvanometer 
to earth, and a small direct-vision spectroscope was focussed on 
the bombarded salt. The discharge potential was varied, and by 
taking readings of the galvanometer, it has been found that the 
emission of the series lines is accompanied by a diminution in the 
positive current which dows through the galvanometer. This 
sudden change in the current, which characterises the transition 
from the n on-fluorescent to the fluorescent condition, has been 
found to occur with salts of sodium, lithium., magnesium, calcium, 
strontium, bariiiin. cadmium, and copper. The observations afford 
support for the view that the canal ray fluorescence is due to the 
metal ions which result from the dissociation of the salt under the 
influence of the canal rays. The carriers would thus appear to be 
the same for both cathode ray and canal ray fluorescence. 

H. M. I). 

PeriodSy Atomic Masses^ and Electric Charges oi the 
Radioelements. Emil Kohlweiler (ZeiUcli, physiJccd, 

1918, 92, 685 — 716 ). — K theoretical paper in which a number of 
regularities between the valency, average life, and ray emission 
of the radioactive elements are put forward. In each disintegra- 
tion series, those elements which emit a-rays and have even valencies 
have longer average lives the greater the atomic mass. Of those 
l)airs of elements which emit a-rays and have contiguous valencies 
(that is, IV, V), that with the smaller valency has the greater 
average life, whether the atomic mass of the pair is the same or 
not. Of two directly following j8-ray changes, the first proceeds 
more slowly than the second, that is. the element with the smaller 
valency has the longer life. In the same disintegration scries, 
elements which emit jS-rays have longer lives the greater the atomic 
mass, whether the valency is odd or even, the odd and even 
valencies being considered separately. A similar rule holds for 
elements in the same group of the periodic system, but not in the 
same pleiad, with certain exceptions. There are very few exce])- 
tioiis to the above statements, and these occur generally in the 
least ^well investigated elements. The origin and atomic mass of 
actinium are discussed, and reasons are advanced for the value 226 . 
The author also discusses the identity of isotopes and analogous 
fadioaetive elements, and finally the relationship of the -radioactive 
elements to the periodic classification.' J. p. S, 

lonisaMoii of' Gas during a Chemical Reaction. Alexandre 
Pintos (Eelmtica Olmn. Acta, 1918, 1, 141—145; /. OUm. Phps.-, 
pis, 16, 201—227). — V^ith ’ the object of ' ascertaining whether 
ioni'Sation occurs during the interaction , of two gases, the author 
haS' brought the^ iollowing pairs of gases, '(1) nitric oxide and 
oxygen,,’ and ' (2)' nitric oxide and chlorine, together in a large 
'glass glohe under ,a pressure of 0’25— 0*5' atm. The walls of the 
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vessel were connected by iridioplatinuin electrodes witli a sensitive 
electrometer, and tbe rate of discbarge was plotted. In tlie case of 
nitric O'xide and oxygen, no formation of ions takes place, nor is 
there any evidence that ionisation occurs during the^ reaction 
between chlorine and nitric oxide if the chlorine is not in excess. 
Should th© chlorine be in -excess, there is a marked ionisation. 
The author attributes the ionisation to the intermediate formation 
of NOClo. J. F. S. 

Resonance and Ionisation Potentials for Electrons in 
Sodium Vapour, John T. Tate and Paul D. Foote (J. 
Washington Acad. Sci., 1918, 7, 517 — 525). — In the further in- 
vestigation of the potentials at which electrons give rise to the 
emission of rays, experiments have been made on sodium vapour. 
The resonance potential at which rays corresponding with the 
./)-lines are emitted is found to he 2T2±0*06 volts, the value calcu- 
lated on' the basis of Bohr’s theory being 2T0 volts. When the 
potential reaches 5’13±0*1 volts, ionisation of the sodimn vapour 
occurs. This is identical with the value calculated on the "basis 
of Bohr’s theory by using the limiting wave-length of the prin- 
cipal series of lines in the sodium spectrum. 

The lower potentials found by Wood and Okaiio (Phil. Mag., 
1917, [vi], 34 , 177) in their observations on the emission of the 
77-lines by sodium vapour suggest that ionisation of the vapour 
occurs under the influence of more slowly moving electrons. A full 
account of this and the previous paper (A., 1918, ii, 94) is to be 
found in Phil. Mag., 1918, [vi], 36 , 64--75. H.’ M. I). 

Relation of the Electrical Conductivity to the Periodic 
System of the Elements. E. GrBnbisen (Ber. Deut physiJcaL 
Ges», 1918, 20, 53 — 62). — According to Benedicks (Jakrh. 

Radioahtiv. Eleldronih.y 1916, 13 , 351), the atomic conductance, 
measured by th© product of the specific conductance and the atomic 
volume, is a periodic function of the atomic weight. Th© conduct- 
ance data used by Benedicks are not strictly comparable, however, 
for the influence of temperature is by no means the same for the 
different elements. It is suggested that conductance data for 
corresponding temperatures should h© used in the comparison of 
th© atomic conductances, and in accordance with the empirical 
formula referred to in the following abstract, such temperatures 
are those which bear the same ratio to the characteristic tempera- 
tures. 

By ref exwoe. to the data which are available, for this comps, risom 
it is shown that the atomic conductance is a periodic function of 
the atomic weight, and that the value decreases from th© first to 
the eighth group in the periodic table. H. M. B. ' 

Electrical Couductiou of Metals at Low Temperature. 
E. GnitNEiSEN (Ber. Beuti physikaL Ges., 1918, ,20, 36 — 52. 
''Compare A., 1913, ii, 377).— By reference to th© data 'for lead,* 
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eadmiuiE, zinc, iriercnry, gold, platinum, Bilver, and coppcu', tbo 
author lias tested the empirical formula 20 ^ T , F{TI@) . Gp/Gv 
for the influence of temperature on the electrical resistance of 
metals. In this formula, w represents the resistance, T the abso- 
lute temperature, F{Tj®) a universal function of T/®’ where 
0 is the characteristic temperature of the metal according to 
Debye's theory. It is shown that the formula affords a satisfac- 
tory account of the observed variations in the conductivity of 
metals over a wide range of temperature, and the author infers 
that the empirical expression affords a close approximation to the 
statement of the actual law which connects conductivity and 
temperature. H. M. D. 

Electronic Theory of the Metals. Th. Wereide (AntL 
PJuidh, 1918, [iv], 65, 589^ — 607). — A theoretical paper in which 
the electronic theory of metals is discussed. It is shown that, apart 
from a numerical correction, Brude’s formula for electric con- 
ductivity is unassailable. The formula . e^lm,nlj'V has been 
modified by eliminating the three unknown, I, and p, and in 
their place introducing the three atomic constants v= vibration 
number of an atom, e = emission number of an atom, and 
a = a]feorption coeiflcient of an atom. The constant a bears the 
relationship a = ca to Lenard'^s coefficient a, where c is the number 
of atoms per c.c. The Lenard theory gives then the formula 
— l)/np for the electric conductivity and a 
similar formula for thermal conductivity. On the basis of this 
formula, the reasons for the following points are explained. (1) At 
high temperatures, the electric resistance is approximately propor- 
tional to the absolute temperature. (2) The change in resistance 
depends on the energy change of the substance. (3) The resistance 
approaches zero at the absolute zero. (4) The conductivity curve 
and the atomic volume curves have a similar form. (5) Under 
similar conditions, the conductivity is greater the greater the 
electro-affinity of the atoms. J. F. S. 

Calctilaiion of the Position of the Conductivity Minimum 
in Neutralisation. W. D. Treadwell (Helvetica Chim. Actay 
1918, 97 — 110). — The author has calculated the position of the 
conductivity minimum in the neutralisation of (1) a diluted strong- 
acid by a diluted strong base, (2) a weak monobasic acid by a 
diluted mono-acidic strong base, (3) a mixture of two weak mono- 
basic acids of different strengths by a strong mono-acidic baseband 
(4)^ a mixture of a monobasic weak acid and a monobasic’ strong 
acid by a strong mono-acidic base. In the first case, the minimum 
of conductivity lies exactly at the point of neutralisation ; in the 
second case, using equal concentrations of acetic acid and alkali, the 
minim um occurs when there is an excess of 0*4% of acid present, 
or generally if x represents the number of c.c, of alkali of con- 
centration C 2 which is pr^ent to 1 c.c. of acid of concentration Cx, 

> then = X infiuence of 'decreasing 



QENEEAX ANB EHYSICAX CHEMISTRY. 


ii. 289 


sir6iigl]i a.iid cDiiceiikatioii of t^he acid -on tli© position of the 
nuiiimui'u is also calculated. The conductivity minimiiin is calcu- 
lated in ill© case of a number of acids, and these values are com- 
pared. with the ©xperrmental values of Thiel and Roeiner. Good 
agreement is found between the two sets of values, J. F. S. 

Calculation of the Electrochemical Normal PotentiaL 
Karl P. Hkrkfeld (dycn. Fhysik, [iv], 56, 133 — 160). — A 

]natheniatical paper in which the normal potential of the ions is 
calculated oil the assumption that th© entropy constant of the 
dissolved ions is the same as that of the corresponding atoms. The 
numerical results of this calculation differ from the experimental 
values, but the amount of divergence is the same for ions of equal 
mobility. The divergences are therefore attributed to complex 
formation of the ions with water. From these calculations, forinulfc 
for the solubility of salts are deduced. In open cells, only the 
positive ions are in equilibrium, for the electrons only slowly reach 
equilibrium ; hence the cell at first only approximates to a reversible 
element. In this connexion, the mechanism of the semi-peimeable 
membrane is discussed. Calculations are made for metals of the 
single potential, the contact potential, and the electron number. 
Til© IIelmholt74 equation is not strictly applicable to single 
electrodes. J. F. S. 

[Potentials due to the Flow of Electrolytes through 
Capillary Tubes and the Stability of Colloids.] H. , R. 
Kruyt (Kolloid Zeitsch., 1918, 22, 81 — 98). — The potential differ- 
ences produced by the flow of solutions of electrolytes through a 
capillary tube have been measured in experiments with solutions 
of different chlorides. In the apparatus used, the capillary tube 
formed part of the connexion between two glass vessels fitted with 
silver electrodes coated with silver chloride, and the chloride solu- 
tion was made to pass through the glass capillary from on© vessel 
to the other under the influence of a constant pressure difference. 

The results obtained with solutions of potassium, barium, and 
aluminium chloride show that the' influence of th© cation on the 
, potential difference between the electrodes depends very largely on 
the valency of the cation. , The relations are in general very 
similar to 'those which were found by Powis (A., 1915, ii, 137) in 
the investigation of the influence of ’ the three chlorides on , the 
cataphoresis of hydrocarbon oil 'emulsions. In both series of 
observations,' the ' effects are attributable to the ■ adsorption of 
electrolyte^.' The , author’s , experiments seem to show,, however, 
that in very dilute solutions the contact potential is increased by 
the presence -of 'the electrolyte. It is probable' that this fact' ex- 
plains the well-known peptonising' action of electrolytes in ^ very 
dilute solution and . the essential importance of small quantities' of 
electrolytes, in connexion with the stability 'of colloidal 'systems. 

H. M. I). 

' 15 * 
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Passivity of Chromium. 11. A. H. W. Aten (Proc. K 
Akad. Wetemch, A msterdam, 1918, 20, 1119—1134. Compare this 
vol., ii, 183). — 111 the further investigation of the electrochemical 
behaviour of chromium, measurements have been^ mad© of the 
potential of cliromiuni when subjected to anodic and cathodic 
polarisation. 

The phenomena associated with the anodic polarisation of 
electrolytic chromium depend tO' some extent on the nature of the 
metal on which the chromium has been deposited. If the metal 
immersed in a solution of chromous sulphate is anodically polarised 
with a sufficiently strong current, the chromium becomes passive, 
but when the current is interrupted, the potential of the metal is 
found to be more negative than before polarisation. The passiva- 
tion during anodic polarisation and activation after this treatment 
are shown by chromium which has been deposited on copper, 
silver, or gold. The degree of activation after anodic polarisation 
increases, with the strength of the polarising current. 

Chromium, prepared by G-oldschmidt's process, which has been 
activated by treatment with molten zinc chloride, or a mixture of 
sodium and potassium chlorides, may he anodically polarised in a 
solution of potassium chloride without becoming passive. The 
resistance offered by the metal to the action of the polarising current 
is greater when the strength of the current is gradually increased 
than when the current strength is increased rapidly. The resisting 
power of the metal is smaller when the chromium has been 
previously subjected to cathodic polarisation. If the chromium 
has been rendered passive by anodic polarisation in a solution of 
potassium chloride, the active condition may be restored by heat- 
ing the solution. This change occurs even when the polarising 
current is continued during the heating of the solution, and, on 
cooling, the chromium remains in the active condition provided 
that the current is not too strong. H. M. D. 

Allotropy of' Cadmium. ¥1. Ernst Cohen (Proc. K. Akad. 
IVetemch,^ Amsterdam, 1918, 20, 1177 — 1185),— A criticism of the 
conclusions drawn by Getman from his observations (compare A., 
1917, ii, 533) on the of Gd|CdS 04 |Cd amalgam cells. 

According to Getman, the influence of temperature on the EM.F. 
of cells containing 8% cadmium amalgam points to the existence 
of two allotropic forms of cadmium with a transition point at 
37-5°. The discontinuity in the temperature coefficient of the 
this temperature is, however, to b© attributed' to ' a 
change in the amalgam at this temperature. According to Bijl's 
investigations (A,, 1903, ii, 6), the 8% amalgam used by Getman 
underg'OM transformation at about 40^, and the resulting change 
in the '©lectromotiye behaviour of the amalgam has been erroneously 
attributed 'hy Geknan ' to the transformation Cd-<x into Cd-0. The 
actual results 'Obtained 'by 'Getman are considered to afford, eoiv 
fimation o'f .'the views which have been previously ' put forward 
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by tli6 author as a result of iiis investigation of the allotropy of 
cadiuiiriu (A., 1914, ii, 52, 652; 1915, ii, 40, 144). IT. M. D. 

Magnetic Susceptibility and Electric Resistivity^ F. H, 
Loring (Ghem. Hfew's, 1918, 117, 229 — 231). — A theoretical dis- 
cussion of magnetic susceptibility in which the author assumes 
that feiTo^, para-, and dia-magnetic qualities are to he explained 
in terms of atomic and molecular currents which are dependent on 
the specific resistances of the elements concerned. H. M. D. 

Tbe Influence of the Finite^Yolume of Molecules on the 
Equation of State. Megh ISTad Shah a and Satyendra Nath 
Basu (PhiL Mag., 1918, [vi], 36, 199 — 202). — Starting from Boltz- 
mann’s entropy principle, the authors have obtained a new equa- 
tion of state which may be written in the form 'pV = NK6xll 
where x — ^pjEO. In these equations, K represents Boltzmann’s 
gas constant, N the number of molecules contained in volume ]’', 
d the temperature, and i3 == 8 x volume of a single molecule. From 
this equation of state, the critical volume Fc = 6*1665 and 

= 3*513. The values of Fc derived from the van der Waals and 
Dieterici equations are 35 and 25 respectively, and the values of 
K 2*66 and 3*695 respectively, H, M. D. 

Tbe Course of the Values of a and h for Hydrogen at 
difierent Temperatures and Volumes. II. J. J. van Laar 
{Froc. K, Ahad, Wetensch. Amsterdum, 1918, 20 , 1195 — 1212. 
Compare this vol., ii, 185). — A theoretical paper in which the 
pressure-volume relations are further discussed in reference to 
the variability of a and 5. H. M. D. 

Isothermals of Monatomic Substances and their Binary 
Mixtures. XIX. Vapour Pressures of Neon bet-ween the 
Boiling Point and the Critical Point. P. G. Oath and H. 
Kameklingh Onnes (Proc. K. Akad. WeteMHch. Anuterdam^ 1918, 
20, 1160 — 1162). — The vapour pressures of liquid neon have been 
measured at temperatures ranging from 24*42° to 44*43° (abs.). 
The results are satisfactorily reproduced by the formula 
T log I? “ 65*061 -f 2'‘8191T + 0*0111 where p denotes the 

vapour pressure in atmospheres. 

A comparison of* the reduced vapour pressure curves for oxygen, 
nitrogen, argon, 'neon, and hydrogen has been made, and 'from tins 
it appears that the divergence between hydrogen and neon is 
much greater than that between neon and argon,' in spite of the 
fact that the critical temperature of neon is relatively low, 

H. M. B, 

Th© Characteristic Equation of Fluids. Pierre Weiss 
{Gom.pt, rend,^ 1918, 167, 232 — 235. Compare UmL, 1918, 167, 
78).— The isochores for air, ethylene, ether, and ''Ls‘opentaBe are' 

, 15'*— 2 
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given, and in eacli case fcliey consist of rays of straight lines each 
showing one point of inflection. They resemble the magiietic 
isotherms (loc. dt.), W. G. 

Tile Entropy of a MetaL H. Stanley Allen (Proc> Physical 
Soe. London, 1918, 30, 215—220).— The formula derived by 
Eatnowsky (Ber, Dent, physihal, Ges^.^ 1914, 16, 1033) for the 
entropy of a substance in the solid state is found to give values for 
a number of laetals in very close agreement with those record et! 
by Lewis and Gibson (this voL, ii, 29). The assumptions made by 
Ratiiowsky in deducing his entropy formula are examined, and the 
conclusion is drawn that these are justified as being at least 
approximately true, H. M. D. 

Boundaries of Existence of the Liquid State. Julius 
Meyer (Zeltseli. BUlttrocliem 1918, 24, 138 — 139. Compare 
Herz, this vol, ii, 150). — criticism of Herz’s definition of the 
boundaries of the liquid state. Herz makes the melting point and 
file critical point the limits of existence of a liquid, whereas Meyer 
is of opinion that no such points can be specified. J. F. S. 

Boundaries of Existence of the Liquid State. W. Hebz 
(Zeitsch. ’ Plehtrochern,^ 1918, 24, 139. Compare preceding 
abstract). — Polemical; an answer to Meyer {Joe. cit.). J. F. S. 

Boiling Points of the Paraffins. Gervaisb Le Bis (Chem. 
yeAi% 1918, 117, 241 — 242). — A theoretical paper in which it is 
shown that the rule of Hinrichs and Naumann, which states that 
the more the chain of a molecule is branched the lower will be the 
boiling point, is not generally to be followed. It is shown that 
the boiling point depends on whether the hydrogen attached to 
the jB-, y-, S-, etc., carbon atoms has been displaced by methyl 
groups. Ill dealing with this question, it is necessary to consider 
the formulse of u^o-compounds. It is the practice of writing the 

formula of an wo-compound thus, which tacitly 

assumes that it consists of two similar methyl groups attached to 
one carbon atom. From the point of view of the boiling points, 
this is not true. Tliis class of structure involves the displacement 
of an hydrogen atom attached to the a-, jS-, y-, etc,, carbon 
atom of the hydrocarbon by a single methyl group. The difference 
in boiling point due to this structure is 6° or 7^ when substitution 
of a ^^methylene group has been effected, and slightly more, 9^, 
when the y-inethylene group has been substituted. J. F. S. 

Method for the Determination of the Relation Between 
¥apoiir Pressures and their Corresponding Temperatures 
at Pressures of less than Five Mmimetres. ' W, , R. Ham, 
J. C. Churchill, and H. M. Ryder (J. Franklm Inst.^ 1918,^ 186, 
15— 28).> — The substance under investigation is' subjected to slow 
disttllation and condensation in a closed system of considerable 
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capacityj tlie pressure iu whicli is reduced to a low value deter- 
niined with the aid ol a McLeod gauge wMch is attached to the 
closed system. The system is also connected with a reservoir of 
pure’ dry hydrogen, th© object of this arrangement being tO' ensure, 
accuracy in th© readings ol the McIiCod gauge. The pressure in 
the apparatus is varied by running th© pump at different speeds, 
th© driving motor being suitably controlled. The liquid in the 
distilling flask is electrically heated by passing a current through 
a platinum wire immersed in th© liquid, and the vapour evolved 
passes through a side-tube, in which a thermometer is supported, 
to a condenser, from which the condensate drops into a receiver. 
Eor a given rate of working of the pump, a series of observations 
is mad© in which the liquid is distilled at different rates deter- 
mined by the number of drops of liquid which fall from the end 
of th© condenser tap into the receiver in a fl.x©d interval of time. 
Ill each of these experiments, the temperature of the vapour 
registered by the thermometer is recorded. By plotting the 
temperature against the rate of distillation, a smooth curve is 
.obtained, and by extrapolation to zero rate of distillation, a 
temperature is obtained which corresponds with the pressure in the 
closed system as measured by the McLeod gauge. 

Results obtained for acetophenone by this method show close 
agreement with the values obtained for this substance by Kahl- 
baum, who measured the depression of a haroinetric column. The 
results may he expressed by the equation log 19*696 — 72*540 x 
0*9939442’, or by th© equation logP:=16*152 -3390*96/T^ 
534192*38/7^. H. M. D. 

The Soliitioias of Gases in Liquids. Fihix Michaud 
Physique, 1918, [ix], 9, 203 — 232, 233 — 258. Compare A., 1917, 
ii, 122). — A theoretical discussion of the subject. Contrary to 
Duhem’s conclusions, the presence of a gas in solution at constant 
temperature does not always lower the vapour pressure of the 
solvent. That only occurs if the pressure of the solution is main- 
tained constant by means of an auxiliary, insoluble^ gas. It is 
possible to obtain a simple formula from which the vapour pressure 
of the solvent can be calculated in terms of the pressure of the 
gas, the formula being really an expression of Raoulhs law for 
a very soluble, normal gas which obeys Henry's law. A cryometric 
study of solutions of gases leads to similar results. 

From a study of the calorific phenomena which accompany the 
solution of a gas, a simple expression for the entropy of reversible 
solution can be obtained. A formula is also established connecting 
the specific heat of a solution of a gas in a liquid with th© coefficient 
of solubility of the gas. W. G* ' 

i»o-piestic Solutions. . W. R. Boxjsfield (Trans. / Faraday 
1018, 13, 401— 410),— Solutions of. various salts were'''pfe(»d 
in, an 'exhausted desiccator ^ and allowed to remain , at .constoM''' 
t«np'«rature ' until the severaL solutiom were in equilibriuncfc , Mth,,, 
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one another. The resulting solutions have the same vapour 
pressure at the temperature of the experiments, and are iermed 
iso-piestic. - 

Results obtained at show that iso-piestic solutions of j)otasBiii:m 
chloride, 'sodium chloride, and lithium chloride contain different 
numbers of molecules of water per molecule of salt. The value o-f 
this molecular ratio (h) for a saturated solution of potassium 
chloride is 12'41, whilst for the iso-piestic solutions of sodium 
(dilorido and lithium chloride /^ = 14T6 and 17'07 respectively. 
Although the total quantities of water thus differ appreciably for 
the three salts, it is calculated that the quantities of uiicombined 
water are very nearly the same. ‘ The differences in h are due to 
differences in the quantities of combined water, for which the 
respective molecular ratios are approximately 1, 3, and 6. 

Observations in which the dry salts were exposed to the action 
of water vapour at different pressures lead the author to' the con- 
clusion that for substances which do not form crystalline hydrates 
there is, at a given temperature, a certain pressure of aqueous 
vapour below which the dry substance will not take up water 
vapour, and if the substance is not dry originally, it will become 
so provided the pressure of aqueous vapour is lower than this 
critical value, which is called the critical hydration pressure of the 
substance. H. M. D. 

Measurement of ¥ery, Low Temperatures . XXVII. Vapour 
Pressures of Hydrogen in the Neighbo,urhood of the Boil- 
ing Point and between the Boiling Point and the Critical 
Temperature. P. G-. Oath and H. Xamerlixgh Omnes {Ptoc, K 
Akad. Wetemch, Amsterdam^ 1918, 20 , 1155 — 1159). — -The vapour 
pressures of liquid hydrogen have been determined at temperatures 
between 24*59® and 32*93® (abs.). The results obtained are satis- 
factorily represented by the formula Tlog p= -56'605 + 3*8015T“- 
0’10458T2-h0*003321T® — 0'00005102T^, in which represents the 
pressure in international atmospheres. Further measurements of 
the vapour pressure in the neighbourhood of the boiling point have 
given for tmis 20*39° (abs.). This value is 0*04° lower than the 
value obtained in a previous series of measurements. H. M. D. 

The Saturated Vapour Pressures of Octa-atomic Sub- 
stances. E. AriIss (GompL rend., 1918„ 167, 118 — 122).— The 
formula derived for the saturated vapour pressures of octa-atomic 
ccftnpounds' is IT where 

: ® = [l + (l-r)(0-88-r)/{0-8 + (l-r)2}]rW/ii>. 

■■v5['he values, ' observed and calculated, are in fairly clo‘Se-,agree- 
hhe mases of methyl formate,' ethyl bromide, and ethyl 
ehlo^Me, hmt'mhhe cases, of acetic acid and ethane it is not possible 
to obtai^ satisfactory verifications. ' ' W. G. 

Ebullw^oopic Determinations with a Common ^ Tbermo- 
m^ater. ■ fc* C. KipniHOBa' {J, Amet, Ohem. Soc., 1918, 40^ 
1020 — An arrangement is described whereby an ordinary 
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tiler 1110111 eCer kaviiig a solid stem gi'aduated in degrees may be 
read to hiindredtlis of a degree with, an eiTor not exceeding 1%., 
A meter rod graduated in mm, is attached to a stand and equipped 
with a sliding peep-sight mad© from a strip of thin sheet metal. 
This rod is set parallel with the thermometer, the^ hole of the peep- 
sight being at a distance of 6 inches from the thermometer scale. 
The thermometer is fitted with a pen-shaped metallic indicator 
tapered to a width at the point equal to the apparent width of the 
capillary. The indicator is blackened, bent so that the tip is at 
a distance of 3 mm. from the scale, and attached to the thermo- 
meter by a screw clamp. The position of the mercury meniscus 
with reference to the nearest scale division is determined as follows. 
For clearness of explanation, let the meniscus be denoted by the 
letter P, the nearest scale division by D, and the tip of the indicator 
by A. Light is projected by a mirror on to the meniscus. The 
sliding peep-sight is moved until the scale division 2) is just hidden 
behind the tip A of the indicator; if the position of the peep-sight 
on the rod is denoted by X, then XAD is a straight line. The 
peep-sight is then moved to a position Y in which the gleam of 
the meniscus F is just hidden behind the tip /i. The position of 
the meniscus F with reference to D is thus determined by the 
angle XAT ; the distance XT once known, the apparatus may be 
dismantled, set up again, and the position of F with reference to 
J) as definitely fixed as before, provided the indicator has not been 
moved relatively to the scale mark D. 

In using the apparatus to determine molecular weights ebullio- 
scopically, the principle adopted is to vary the concentration of 
the solute under examination until the rise of the b. p, is exactly 
the same as that produced by a substance of known molecular 
weight. For example, about 30 grams of carbon tetrachloride 
(constant 48) are placed in the weighed boiling tube with a known 
amount of borneol. When the temperature has become constant, 
the angle XX r, expressed in terms of divisions of the mm. scale, 
is determined as above, thus establishing the point P. The baro- 
meter is read, and the tube and its contents are weighed to< deter- 
mine the true weight of the solvent. Knowing the weight of the 
solvent and of the solute, and the molecular weight of the latter, 
the rise of the b. p. is calculated. The apparatus is cleaned and 
weighed, and a weighed amount of the substance of unknown 
molecular weight is added, together with a few grams of solvent. 
The solution is brought to the b. p., and small portions of solvent 
are added from time to time until the meniscus reaches the same 


point as in the borneol trial, as determined by the angle JTX r. 
If too much solvent has been added, the condenser may be detached 
to allow some of the solvent to evaporate. When the adjustment 
is .correct, ^the tube and its, contents are weighed to ascertein the 
weight of "the, 'Solvent.,'' The rise of the b. p. is known, from the 
borpeol trial, 'hence the molechlar ■ Weight can be 'calculated.,, ,, In 
both, cases,, the 'same,' point' j) on hhe' thermometer has' been ,usbd ,' 
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for ref'erencej lieiice a calibrated theiixioiueter is iiiiiiecesBaiy. Tlie 
height of the flame must be kept constant throughout the work. , 

Molecular weights (the average of a series of determinations) 
determined in this manner compare favourably with thosci obtained 
by the usual method. ’ C. S. 

A Laboratory Apparatus for Distilling in [Snperlieated] 
Steam under Beduced Pressure. C, Hakries .and Reinold 
Haarmann {Ber,, 1918, 51, 788 — 790).— Steam at 3 — 4 atmos. 
pressure is admitted through a throttle-valve into a superheating 
chamber maintained at about 300°, and then into the substance in 
the exhausted distilling flask, the neck of which is filled, by a simple 
device, with small pieces of glass rod in order to break up froth 
and prevent spirting. The apparatus is completely described with 
illustrations, and it is claimed that substances otherwise very non- 
volatile can be purified easily by distillation in this way, and 
hygroscopic salts deprived of solvent water. J. C. W. 

Definitions of Explosive Siibstance, Explosive Action, 
and Thermite. Hans Schimank {Zeitsch. Elehtrocliem., 1918, 24, 
213 — 214). — An explosive substance is defined as a substance which 
undergoes a very i*apid exothermic change with the formation of 
gaseous products. Explosive action is differentiated from such 
actions as occur in overheated steam boilers. Thermite is a system 
which is capable of undergoing rapid exothermic reaction without 
the formation of gaseous products. J. P. S. 

Connexion' between the Atomic Weights, Densities, and 
Heats of Reaction of the Elements. K.arl Pehele {PhysikaL 
ZeitsclKy 1918, 19, 281 — 286). — A theoretical paper in which the 
author derives an expression for the heat of formation of a com- 
pound which involves only the atomic weights of the reacting 
elements and the densities of the elements and the compound 
formed. H. M. D, 

Thermal Properties of Sulphnnc Acid and Oleum. 
Alfreb W. Porter {Tran$. Faraday Soc.^ 1918, 13, 373—399).— 
The thermal data bearing on the concentration of sulphuric acid 
ijy evaporation have not hitherto been determined by experiment, 
and in view of the technical importance of the quantities in ques- 
tion, the author has attempted to supply the requisite information 
by indirect methods involving thermodynamical relations. The 
thermal data for the ordinary temperature are utilised in conjunc- 
tion with calculations which give the variation of the heats of 
solution and dilution with temperature, and from these results the 
heats of total evaporation of water from sulphuric acid solutions 
at' different temperatures are derived. A method of graphical 
^ representation, which facilitates the determination of the thermal 
data wMoh' may be required in a particular case, is'd^cribed. 

In the second' part of the paper, similar methods are employed 
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in the calculation of the thermal data for oleum (filming aulphiuic 
acid ) 5 and in particular of the heats of total evaporation or con- 
densation of sulphur trioxide vapour for sulphuric acids containing 
80 — 90% of sulphur trioxide. H. M. D. 

Experimental Determination of the Fictitious Heat 
of Solution. Ernst Cohen and H. R. Bruins {Zeiisch. 
fhysihah Chem., 1918, 93, 43 — 58). — By the term fictitious heat 
of soliition is to be understood the heat change which occurs when 
1 gram-molecule of a substance at a measured temperature and 
pressure dissolves in an unlimited amount of its own saturated 
solution at the same temperature and pressure. Four methods of 
determining this value are described, and of these two have been 
used to determine the value for cadmium iodide in water. To 
measure the fictitious heat of solution of a salt A'd, two galvanic 
elements, XY^ are connected so as to oppose one another, and the 
resulting is measured. 

X. F. 


Electrode 

Saturated 1 

Electrode 

Electrode 1 

Very 

reversible 

solution, of 

reversible 

reversible 

dilute 

with respect 

KA without 
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solution 

toX. 

solid phase. 

to A. 

to A* i 

of KA. 
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with re- 
spect to K, 


According to the Gibbs-Helmholtz equation, 'Fa^ne(Sc^ 
1\ dE ldT)0'2dS^ gram cal., where Ec is the E,M.F. and Ee, the 
chemical energy of the double cell; also Ec = W-F, where F is 
the fictitious heat of solution and W the heat of solution of the 
dilute solution of KA, Consequently, F - m{E T . dB j df) 
gives the value of F. 

In the second method, the combination 


Electrode 
reversible 
with respect 
to X. 


Saturated 
solution of 
KA witjhorft 
solid phase. 


Dilute ' 
solution of 
KA. 


Electrode 
reversible 
with .respect 
toK 


is measured, and from the equation F—W — nl'Ui.^^Ec- 
T .dE ldT)Q'2BSd gram caL, the heat of solutionis obtained; the 
symbols have the same meaning as before; rii is the number of 
gram ions transported from the saturated solution to the dilute 
solution by the passage of e — 96,494 coulombs. This method is 
complicated by the contact potential existing at the boundary of 
the two solutions. 

The third method consists in measuring the E.M.F. and tempera- 
tute coefficient of the cell X and 'of the same cell with solid phase 
X|, and then using the equation of the same kind ' as those given 
above, the value of F follows, A series of EM.F. determinations, 
of these cells has been made; at 16’^, 18% 20% and 24%' and 
the temperature coefficient calculated for the case of "cadmium 
iodide and the value “1'346 gram cal. determined at 18^. 

The fourth method depends 'on 'the measurements made in^ the 
last m'ethod; the relationship' ^ ' 
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exists between the temperature coefficients of X and X^; (KJjdT 
is tlie temperature coefficient of tlie solubility, by substitution 
F = \T , {dM l'dC)f > gram cal. Hence to deter- 

mine X, tbe values of (dF[dC)r and (dOldT) have to' be deter- 
mined. 

These measurements have been made for cadmium iodide; the 
solubility of cadmium iodide is expressed by the equation 
(7:=: 44*18 + 0*0828^ + 0*000183/2, consequently (c^{7/r/T)i8= + 0*08939. 
To ascertain the value of dE/dC, the B.M.F. of a number of 
elements Cd/CdLIj of different concentrations have been measured 
at whence the dependence of the BJI.F. on concentration is 
given by the equation Xig = 0*43150 + 0*000283(7 — 0*000014286'2, 
so that (dF I —0*001023 volt per cent. Using these values, 
F=^~-m7 gram cal. at 18^. J. F. S. 

Relative Yoltime Change which occurs on Mixing two 
Chexnicaliy IndifiEerent Gases^ and its Measaremeat by 
Refraction ol Light. Paul Fuchs {Zeitsch. phpsikal Ghem,, 
1819, 92, 641 — 676). — The change in total volume on mixing two 
chemically indifferent gases has been determined over the whole 
range of mixtures for the pairs nitrous oxide-nitrogen, carbon 
dioxide-nitrogen, oxygen-nitrogen, nitrous oxide-carbon dioxide, 
nitrous oxide-oxygen, oxygen-carbon dioxide by means of refrac- 
tion measurements. The Haber-Lowe interferometer was used for 
this purpose, and the measurements were mad© at ordinary 
temperature and pressure. In every case, there is an increase in 
volume on mixing which is greater the more the two components 
differ in their physical behaviour. The volume change does not 
correspond with the ratio in which the gases are mixed, but reaches 
a maximum at a point beyond the equal concentration point in the 
sens© that the maximum change lies with mixtures containing 
more than 50% of the gas of smaller critical temperature. The 
maximum volume change lies nearer to the 1 : 1 mixture the more 
the components resemble on© another. The van der Waals's ex- 
pression, =:; (r(l - 

was tested by means of the data obtained and found toi be quali- 
tatively in accord with the ^ general results, but not strictly 
quantitatively correct. The dispersion of the gaseous mixtures is 
markedly different from that of the sum of the two components, 

J. F. B, 

Tb© Yapour Pressure of Dissociating Substances and 
tbe Yolatilisalion ol Ammonia. Bun. Wegsgheidisk (Zeitsch. 

Ghem., 1918, 103, , 207 — 220),— An expression has been ' 
^-^olY-ed for calculating the vapour pressure curves of dissociating 
substances, particularly those which on volatilisation dissociate 
partly into two molecules. ' The data required for the calculation 
are:^ the specific; heats , of solid (or liquid) and' of dissociated and 
imdissociated vapour; the heat of ■ evaporation without /dissocia- 
tion and the beat of dissociation ior each temperature; the dis- 
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sociatioii constant and the vapour pressure for one temperature. 
The expression is used to examine the probability of different 
explanations put forward to account for the two vapour pressure 
curves ot a.minoniiim chloride. This substance is dimorphous, with 
a. transition point at 184*6®, but the dimorphism will not account 
for the form of the curves unless the heat of transformation is at 
least —3000 cal., whereas the observed value is only —1030 cal. 
The assumption of further polymorphism with a second transition 
point either above or below 184*5® is shown to be invalid. The 
])ossibility is not excluded, however, that the ordinary form, of 
aiTiinoniuin chloride is labile, changing into the stable^ form only 
at high temperatures in presence of moisture. When perfectly 
dry, this labile form volatilises without dissociation, and its vapour 
pressure must he greater than the partial pressure of the undis- 
sociated molecules in the vapour of the stable form. An alternative 
explanation of the contradictory results sometimes obtained is 
that, whilst the ordinary form of ammonium chloride is stable, at 
times a labile form is obtained which when dry volatilises un- 
changed. • E. H. E. ■ 

The Principles of Difinsion, their Analogies and Applica- 
tions. Horace T. Browh (T., 1918, 113, 559 — 585). — A lecture 
delivered before the Chemical Society on June 6th, 1918. 

B. E. T. 

Condition of Double Salts in Aqueous Solution. D. 
Merrill Torrance and Nicholas Knight (Ghent. Newsy 1918, 
117, 270 — 272. Compare Maxwell, A., 1917, ii, 562). — ^The 
changes occurring in the diffusion of solutions prepared from 
sodium aluminium sulphate, copper potassium sulphate, copper 
ammonium sulphate, magnesium ammonium sulphate, and 
potassium chromium sulphate' have been examined at different 
temperatures and at different concentrations. The results indicate 
that the double salts are largely dissociated into the respective 
simple salts. The relative rates of diffusion appear to be influenced 
appreciably by ionic hydration, H. M, B. 

Hydrogen Ion and Hydrogen Bound to lonogens : 
Chemistry of Electrolytic Dissociation. A. ILAm^TiScniZeitsch. 
FAehtmchem.y 1918, 24 , 201 — 213 ). — A theoretical paper in which 
the intramolecular change involved in the formation of pseudo-acids 
is discussed. In this connexion, the position and method of linking 
of the hydrogen atom are considered, and theories put forward 
to explain the behaviour of the hydrogen in the different, positions. 
The author |)roposes to substitute for the optical method of deter- 
mining constitution the action of the substance in question on 
diazo-esters. The pseudo-acid is without action on the diaEo-esfeer, 
whereas the true acid liberates nitrogen freely. A modiflcation ,of 
the processes generally held to he occurring in. ioni^iation' i^^" dis- 
cussed. J. fE; S.' ' 
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Liquid Crystals* Taeiki Chaean Chaudhari {Ghem, News, 
11)18, 117, 269 — 270). — For closely related coiiipouiids, the 
intervals of temperature over which the liquid crystalline phase is 
stable appear to he simply related, Smits’s dynamic theory of 
polymorphism in its application to liquid crystalline forms is con- 
sidered to be unsatisfactory. There appears to be no definite coii- 
nexioB between the constitution of compounds and their capacity 
to form liquid crystals, and the author advances the view that the 
formation of such crystals is a general property of organic sub- 
stances which melt without decomposition. H. M. D. 

Non-naolecular Structmre of Solids. Arthur H. Common 
[J , Frankliti Imt.^ 1918, 185, 745 — 774). — The fact that the A~ray 
examination of certain simple crystals has shown that these have 
a non-molecular structure, suggests that this may be characteristic 
of ail solid substances. In support of this hypothesis, a number 
of arguments are put forward, and the conclusion is drawn that 
in the solid state of aggregation the atoms are so intimately inter- 
mingled that particular molecules cannot be said to have any real 
existence. 

The dependence of crystal form on chemical composition^ X-ray 
observations, and considerations relative to the law of Dulong and 
Petit and the nature of cohesion, all suggest that the atoms of a 
crystalline solid oscillate about a mean position of stable equil- 
ibrium, and a comparison of the nature of cohesive forces with 
those which are concerned in chemical combination indicates that 
these are of the same nature and of the same order of magnitude. 
In this connexion, it is pointed out that there is a close parallelism 
l^tween the melting temperatures and the atomic heats of 
formation for a large number of different substances. The melt- 
ing point may he supposed to afford an approximate measure of 
the firmness with which the molecules are held together in the 
solid substance, whilst the ‘^atomic heat of formation/’ obtained 
by dividing the molecular heat of formation by the number of 
atoms in the molecule, may be supposed to measure the intensity 
of the intramolecular forces. 

Although certain properties of solid matter have been explain eel 
on the assumption that the ultimate' atoms are definitely grouped 
into molecules, the author shows^ that recent work tends to replace 
the .older methods' of explanation by others in which no such 
assumption of molecular structure is specifically involved. 

' H. M. B. ’ 

'CcmiiexloB between Colour and Degree of Disnersity ' F 
Kisohhof (Kolhid ZeiUch., 1918, 22, 98--102).---The view' that 
the 'mlmt of 'disperse systems is determined by the size bf the 
co'lloida! particles is considered in reference' to the colours of the 
alkali metal 'Sols and the 'changes which accompany the altera tio'ii 
m the valency of metal ions and the formation of complex ions, 
ilie relations .exhibited suggest that the colour is fundamentally 
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cO'iiiiecfced witli the size of the disperse particieSj whether these are 
atoiTiicj io'iiicj or colloidal iu nature. H. M, D. 

[Time Beactions in Colloidal Systems.] I). Voilanber 
{^KoUoid ZfAtsch,^ 1918, 22, 103 — 104). — According to Reitstotter 
(this voL, ii, 102), a solution of potassium ferrocyanid© which lias 
been used to bring about the coagulation of colloidal aiimiiniiim 
hydroxide* gives no blue colour on the addition of a very dilute 
solution of a ferric salt. In the author’s opinion, the apparent 
absence of a reaction is to be attributed to the fact that the 
reaction between ferrocyanide and ferric salt is a relatively slow 
one, the slow rate being determined by the colloidal nature 
of the ferric salt solution. Salts, acids, and other substances 
have a considerable influence on the speed of the reaction. 

The reaction between ferricyanide and ferrous salt, op the other 
hand, takes place instantaneously, and in this system no colloidal 
particles are involved. A similar difference between the speeds of 
corresponding reactions is found in the action of hydrogen sulphide 
on stannic and stannous salts. In the case of the stannous salts, 
the ionic reactants give rise to an immediate precipitation of the 
metal sulphide. H. M. B. 

Rliytlimic Diffusion Structures in Gelatin-Salt JeEies« 
n. W. Moeller (Kolloid Zeiisch,, 1918, 22, 155 — 163. Compare 
A., 1917, ii, 410). — If drops of hydrochloric acid are allowed 
to fall on to a semi-liquid gelatin jelly containing sodium 
chloride, the semi-liquid condition being produced by suitably 
adjusting the temperature to which the previously cooled jelly is 
raised, diffusion of the acid takes place with the formation of 
well-developed spherites which resemble closely the spheritic struc- 
tures that are found in plant cells. The formation of these 
spherites in the diffusion of the acid through the salt-jelly is 
interpreted in terms of the theory of jelly structure which has 
been put forward in previous papers. H. M: B. 

Coagulatian of Roughly 'Dispersed Gold Hydrosols. Asm 

Webtgben and J, Reitstotter (Zeitsch, phynkaL Ohefn., 1918, 
92, 750—762). — The velocity of coagulation of gold hydrosois with 
large diameters, has been determined in the following manner. 
To a quantity of the sol sufficient sodium chloride solution was 
added to 'produce rapid coagulation; after ni'easured intervals of 
time, 10 e.c. of the mixture were withdrawn and stabilised by the 
addition of gelatin, and the ' number of non-coagulated^ parti#te 
was counted. Seven series of; 'measurements 'were carried otit,;'a'nd 
from the results it is shown that.' the theory' of ' SmbluchowsM '(A';",, 
1917/ ii, 297)’ on the process"' of coagulatipn is fully cohfirm'edv' 
The ra'di'us' of attraction of the'.'pnrticieS' is 'slightly more'-thAU'' 
twice the radius of'''the.'particl^ themselve'S,' 'which ''indicates'' that', 
the particles must almost touch, before they', unit©- .,8.', 
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Equilibrium of the Ternary System : Water^ Sodium 
Smlpliate, and Ammonium Sulpbate. Camillbi Mawgnon and 
Fernand Meyer {Ann. CUni., 1918, [ix], 9, 251—292).— A full 
acco'iint of work already published (compare this voL, ii, 66, 67). 

W. G. 

Velocity of the Reaction between Mtric Oxide and Oxygen* 
M. Bodenstein {ZeiUeh. EUhtrochem,^ 1918, 24, 183—201'^'').— 
With the object of settling the controversy between Lunge and 
Berl and Raschig on the oxidation of nitric oxide in the lead 
chamber, the author has detei^mined the velocity of oxidation of 
nitric oxide by oxygen. The two gases were mixed at tempera- 
tures from 0® to 90° and at low pressures, and the rate of change 
was followed by the decrease of pressure. The reaction proceeds 
strictly according to the equation for reactions of the third order, 
dxIdt — hO^C^fy, and the velocity falls considerably with increase 
in temperature. The velocity is not affected by the addition of 
nitrogen peroxide, sulphur dioxide, or water vapour. From this 
it is argued that the oxidation of sulphur dioxide is not catalysed 
by oxides of nitrogen. The experimental results of Lunge and 
Berl, suitably recalculated, agree very well with the present work, 
and those of Raschig agree fairly well beyond the point where 
50% of change has occurred. The experimental methods employed 
by Lunge and Raschig are discussed in the light of the present 
knowledge of the solubilities of the higher oxides of nitrogen. 
From^ this discussion, it is shown that nitric oxide and nitrogen 
peroxide exist in a constant equilibrium with nitrogen trioxide, 
which is destroyed with great rapidity in the presence of alkali 
hydroxide or concentrated sulphuric acid. It is shown that only 
those results dealing with changes above 50%, obtained by the 
methods of Raschig and Lunge, are trustworthy and usable. 
Consequently, the view of Raschig, that nitric oxide is rapidly 
oxidised to the tri oxide, which is then slowly oxidised to the per- 
oxide, is no longer tenable. J. R. S. 

Velocity of Oxidation of Nitric Oxide. E, Beiner and 
B. Feid5bi {EeUetka Ohim. Acta, 1918, 1, 181— 185).— The 
kinetics of the oxidation of nitric oxide have been studied. Mix- 
tures of oxygen and nitric oxide in proportions in which they occur 
in the production of nitric acid from the atmosphere have been 
allowed to pass along a series of tub'es at constant temperature, and 
fitted withn series of taps whereby the gases could he removed at 
various points. The gaseous product was divided into two por- 
tions, one condensable by an alcohol--carbon dioxide refrigerant 
and the other by liquid; air. It is shown that if the concentration 
of .the nxygen isnegarded as constant, the reaction is of the second 
order, But if the oxygen concentration is considered, , the reaction 
corr^ponds with one of the third order and follows the equation 
' With/ 'regard, to the influence, of 'temperature 

Ohem., 1918, Si. h 146— 
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oil ilie reactio'ii, it is shown that over the interval 0° to 60°j lower-* 
iiig the temperature increases the velocity 10—20%. 

J. F. S. 

The Sapoaification of Fats, J. P. Teeub (/. Chun, 

1918j 16, 107—174). — A resume of work already published (com- 
pare A., 1917, ii, 528; this voL, ii, 71). W. G. 

Inflneace of Foreign Substances on the Activity of 
Catalysts. IV. Experiments with Palladium Hydrosoi 
in the Presence of Mercury and Mercuric Oxide. C. Paal 
and Wilhelm Hartmanh {Ber,, 1918, 51, 711—737). — In the 
course of many experiments on the catalysis of mixtures of 
hydrogen and oxygen by colloidal palladium or platinum, it has 
been observed that the catalyst becomes more or less passive in 
time if the gases are kept over mercury, and that, in all cases, if 
the catalyst remains in contact with mercury, it soon becomes 
quite inactive, even for the hydrogenation of nitro-compoimds and 
imsaturated substances. Consequently, the authors have made an 
exhaustive study of the influence of ordinary and colloidal mercury 
and mercuric oxide on the catalysis of hydrogen and oxygen, and 
a few experiments on hydrogenations by palladium hydrosoi. 

The results show that palladium hydrosol has a remarkable 
power of converting mercury and mercuric oxide into colloidal solu- 
tion, the oxide much more readily, whereby the palladium per- 
manently loses its power of activating hydrogen, and thus catalysing 
processes of reduction, but does not suffer as a catalyst of hydrogen 
peroxide. It may be that a palladium-amalgam hydrosol is 
formed. 

The sodium protalhinate used as a protection to the palladium 
hydrosol has no influence of itself on mercury. It is the colloidal 
palladium which causes these to enter, the colloidal state. This 
protective colloid does, however, peptisate mercuric oxide in an 
atmosphere of hydrogen. J. C. W. 

Atomic Structure and Rontgen Spectra, I, A. Sommerfelo 
(Ph't/dhal, Zeitsch,, 1918, 19 , 297 — 307). — A theoretical paper in 
which the arrangement of the rings of electrons in the atoms is 
discussed on a mathematical basis. H. M. B. 

Th© First and Second Electron Rings of tbe Atoms, 
Jam Kroo {PhyBikal, Zeitsch.y 1918, 19 , 307 — 311). — On the 
assumption that the high-frequency lines in the Ka series are due 
to the displacement of a single electron between rings which corre- 
spond respectively with one and two quanta, it is shown that ex- 
perimental observations are consistent with the view that the 
former contains three 'electrons and the latter eight. ' ^ H. M. , 

Tbe' Atomic Theory, X' ^Space-idHing Numbers ' and ^ 
tbe 'Seal© 'of Corresponding ■States. Richard 

miorg, (7Aem,,l'9l8, 103, 243^248).‘^A formula^ has been 'deduced 
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fro-iB whicli th.6 .mean value of tlie space-filling number of any 
substance, in the solid or liquid state, can be calculated. If ^ be 
the ionic volume calculated the ionic mobility and F tli© 

volume derived from density determinations or by Kopp’s formula, 
the space-filling number is given by < 5 &/F (compare A,, 1916, 
ii, 311, 312). For a variety of ions, the space-filling number 
(f>/ Fq referred to absolute zero on the empirical scale of correspond- 
ing states has a mean value of 0*4668. It is shown that the rela- 
tion between volume and temperature can be expressed by an 
equation of the form V / Vs"a , T jT^+h , where .9 denotes the boil- 
ing point. From this it follows that (j>IV — (f)[Vs((i . T ITs~\-h). 
For solids, a = 0*214, & = 0*709, and for liquids a = 0*453, & =0*546. 
Since = 0*4668, and Vq/Vs has a mean value = 0*709, 

<^/F, = 0*331. Hence 95>/r = 0*331/n . + An equation of 

state is thus derived in which the space-filling number appears as 
a function of temperature. E. H. B, 

Atomic Structure on the Basis of Atomic Dismtegratiaii 
and its BelationsMp to Chemical Linking, to Chemical 
Yalenoy, and to the Electrochemical Character of the Ele- 
ments, Emil Kohlweileh (ZeitscJu physikaL Chem.^ 1918, 93, 
1 — 42).— -The Author describes a theory of the structure of the 
atoms built up on the radioactive theory; by means of this 
theory, he explains the existence of atomic weights which differ 
from whole numbers by the assertion that such atomic weights 
are due to the presence^ of isotopes in the material examined. 
The abnormalities of the periodic system are explained in 
the same way; for example, iodine and tellurium are 
both mixtures of two isotopes of atomic mass 126 and 128 
respectively, but in different quantities. The position of the triads 
of group VIII of the periodic system is explained as due to the 
similarity of the positive charge with dissimilarity of the masses 
of the middle zone and different stability of the exterior electron 
system. On the basis of this relationship, the author draws rela- 
tionships between the structure of the atom and the valency and 
method of linking, to the change in valency, dissociation, and the 
electric charge of the atom, and to the relationship between the 
electrochemical character and the valency of the elements. The 
tendency of certain elements to act with one valency in preference 
to another is also considered. For details of these points, the 
original must be consulted., , J. F. S. 

The, Definition of the Term “ Chemical Element**® Bub. 
Wtegschkiber (Zeitseh. physihal, Ghem.^ 1918, 92, 741 — 749). — 
A' theoretical 'discussion based on the .definition of an element put 
forward by Paneth (A., 1916,. ii, 240). It ,is asserted that this 
definition in no way corresponds with that of most chemists, who 
retain the old definition as sufficient to express the chemical idea 
of an element. ,, , , J. 

DefhfiMoa' of., .'the' "Term Chemical ' Elemeiit/*' ■ Friw 
Paheth 1918, 98,,86— 88),— An answer 
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tO' Wegsclieider’s criticism (see preceding abstract) o! tlie author’s 
paper on this subject (A., 1916, ii, 240). J. F. S. 

TaMes of Elements and Atoms. Feitz Paneth (ZeitscJu 
phymlml. Gheni.^ 1918, 92, 677 — 684). — The author proposes to 
substitute the present atomic weight table by two tables, (1) a 
table of combining weights containing those elements of which no 
isotopes exist, and using as combining weights the experimentally 
deterniined atomic w^eight, and (2) an atom table containing the 
whole of the elements, including all the isotopes with their 
theoretical atomic weights. The reasons for the proposed change 
are threefold: (1) There are more kinds of atoms than eleineiiis, 
(2) the combining weight of some elements is not the same as the 
a.tomic weight, and (3) in many cases there is no experimental 
oonfirmation of perfectly sound atomic weights wdiich have been 
deduced from theoretical considerations. J. F. S. 

Twenty-fifth Annual Report of the Committee on Atomic 
Weights. Determinations Published during 1917.. G-hegory 
Paul Baxter (J. Amer. Chem. Soc., 1918, 40, 1009 — 1014). — 
These comprise hydrogen, helium, carbon and sulphur, bromine, 
zirconium, telluiiiim, and samarium. Only in the case of 
zirconium has evidence been presented during the past year which 
seems to demand an important alteration in the previously accepted 
atomic weight. By conversion of the tetrachloride into the dioxide, 
Venable and Bell have obtained the value 91*76 for the atomic 
weight of zirconium (A., 1917, ii, 479). which is more than a unit 
higher than the value given by the International Committee on 
Atomic Weights. C. S. 

The Periodic System and Genesis of the Elements. Curt 
dcHMiBT (ZeiUch» anorg, Gheni,: 1918, 103, 79 — 118). — The 
author’s hypothesis of the genesis of the elements (A., 1911, ii, 198) 
has been considerably amplified. The elements do not belong to 
a single system, but to four partial systems genetically connected. 
The primary or hydrogen system is only represented by hydrogen, 
which is regarded as the sole survivor of a past evolutionary period 
of matter. In it, the metallic and metalloid properties of matter 
have not become differentiated. Baur, from a study of logarithmic 
atomic volume curves, drew the conclusion that two different 
generations of elements can be distinguished (A,, 1911, ii, 480). 
These two generations practically correspond with the author’s 
secondary or helium partial system, comprising the elements. He-Ti, 
As-Zr, , Sb-Ce, Bi-Th, and the tertiary or iron system, comprising 
the remainder of the elements, with the exception of the rare eartli 
metals, which form a distinct quaternary system. When this 
hypothesis is adopted, the problem of the double periodicity of the 
elements disappears; for instance, the metals copper, silver, and 
gold no longer appear in the same group as the alkali metals, since 
the former belong to the tertiary, the latter to the secondary partial 
systeih.' The inert gases appear' as the central group of' the He 
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system witli valency = 0, contravalency = ±8, whilst the iron, 
palladitiin, and platiimm triplets occupy a corresponding position 
ill the tertiary system, with maximum . valency = ±8, contra- 
valency =0. The three blank spaces with which the He system 
begins are identified with elements detected spectroscopically in 
the nebnlse and the hottest fixed stars. These, with their probable 
atomic weights, are nebulinm, the parent of nitrogen, Nn, 1'31 or 
T63; ekaoxygen, Eo, 2*36; and ekafinorine, Ef, 2*95. 

Two' principles are postulated, according to which the elements 
have probably been evolved : (1) the ontogenetic principle, 
involving the formation of the primary members of the different 
groups by direct condensation, of protyl; (2) the phytogenetic 
principle, by which the higher members of the groups are developed 
from the lower by a process of integration. Evolution has taken 
place, not horizontally through the series, but vertically through 
the groups, each member of a horizontal series being independent 
of its neighbours. It follows that the atomic weights of potassium 
and argon, and of tellurium and iodine, present no anomaly. Some 
hitherto puzzling stellar phenomena also find their explanation in 
these principles; for instance, the occurrence of calcium and 
magnesium in certain stars which do not reveal the presence of 
oxygen and other elements of low atomic weight. The hypothesis 
is also in agreement with the relative abundance and distribution 
of the elements on the earth, and explains the frequent occurrence 
together of consecutive elements of the same group, such as zinc 
and cadmium. The direction of evolution was certainly from 
simpler to higher forms, following the course of cosmic evolution, 
and it is probable that, in atomic as in biological evolution, a 
process of selection with the survival of the fittest has been 
operative. There have probably been formed from time to time 
elements w^hich, not being adaptable to tbe prevailing cosmic con- 
ditions, have undergone transformation. The radioactive elements 
are probably examples of such unsuitable types, and are at present 
passing through an evolutionary stage. 

A rational system of nomenclature for the radioactive elements 
and their degx*adation products is suggested. Radium emanation 
is given the name Badon, Ro, which at once indicates its origin and 
its relationship to the argon group. The other emanations become 
Thoron^ To, and Aetofi, Ao, respectively. The other degradation 
products are given names indicative of their derivation, manner 
of formation, and of the group of isotopes to which they are 
related. Thus radium-D becomes 0~radiotnleadj with the symbol 
/8-Ro^^^Pb, and radiuni-Co becomes B-radiotrHhalUum^ P^-Ro'^^TI, 
the accented 0 indicating that the product does not belong to the 
principal radium series, but, to a side-chain. A complete list of 
new names for all the known products from uranium, actinium, 
and thorium is given. E. H. R. 

'Table, of th©: Periodic System, Ingo W. I)'. Hackh 
Amer,: Chem. T918, 40/ 1023 — 1026). — Arranged 'in 
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vertical rows on eitlier side of tlie central column of the non- 
valent elements are, on the right-hand side, the elements of the 
groups lA, 2 A, 3A, and 4 in the upper half of the table, and 
those of groups IB, 2B, 3B, and 4 in the lower half, and, on the 
left-hand side, the elements of the groups 7 A, 6 A, 5 A, and 4 in 
the upper half, and those of 7B, 6B, 5B, and 4 in the lower half. 
The elements of group 8 appear in the middle of the lower half of 
the table. This arrangement of the elements shows (1) a sharp 
classification of the elements into non-metals, noble gases, light 
metals, and heavy metals ; (2) only five gaps, indicating that only 
five elements remain to be discovered; (3) elements having high 
electro-potential, simple spectra, and colourless ions appear in the 
upper half of the table, whilst those having low electro-potential, 
complex spectra, coloured ions, and tendency to form complex salts 
appear in the lower half ; (4) on the left side of the table are the 
electronegative elements, those of the upper half forming strong 
acids, those of the lower half weak oxy-acids; on the right side of 
the table are the electropositive elements; (5) the middle of the 
lower half of the table is occupied by the amphoteric elements. 

A peculiarity of the table is that the similarity of the elements 
is in the vertical direction in the upper half of the table and in 
the horizontal direction in the lower half. C. S. 

Progress of Chemistry during the Past One Hundred 
Years. Horace L. Welus and Harry W. Foote {Amer. /. Sci,, 
1918, [iv], 46, 259 — 302). — ^A brief account is given of the general 
lines of development of chemical knowledge during the last hundred 
years. H. M. B. 

New Filters. R. Zsiomonuy and W. Baciimann {ZdUch, anorg. 
('hem,, 1918, 103, 119 — 128). — A new type of filter is described, 
termed a membrane filter, prepared by drying, under conditions 
not specified, solutions of certain colloids. The membranes thus 
obtained have a parchment-like appearance and a smooth surface, 
and are strong and durable. They can be prepared of any desired 
thickness and with any desired size of pore. The filters are very 
rapid in action, and are particularly suitable for vacuum filtration, 
as they will stand high pressures. The membrane chosen for any 
particular filtration should be such that the pores are smaller than 
the diameter of the particles to be filtered. Under these condi- 
tions, no adsorption takes place, the pores do not get choked, and 
the membrane can be washed and used again with undiminished 
filtration velocity. 'A filter which, under 70 cm. pressure and with 
an area of 80 sq. cm. Will pass 100 c.c. of water in eight seconds 
(an 8 sec. filter), will filter completely a graphite sol in which the 
particles are 200 — 300 in diameter. A similar membrane will 
also stop gold particles of 80 — 100 /xfA, but allows particles 30-~-40 ihfx 
to pass through. 

Tlie, membranes can aIso.be Used for separating the constituents 
'of, a mixed colloidal .solution. "Thug when a solution containing: 
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Prussian blii ^5 and beiizopurpurine was filtered tlirongli a 5 see. 
filter (a relatively coarse membrane), tlie former was stopped 
completely, whilst tlie latter passed through. This was collected 
completely on a 3 min. filter. It is anticipated that the new filters 
will be valuable for many laboratory and technical purposes. 

E. H. E. 


Iiiorgauic Chemistry, 


The Ittfliience of Difierent Modifications of Sulphur on 
the Melting Point of Sulphur. Ernst Beckmann, Rudolf Paul, 
and Otto Liesche {ZeiUch. anorg. Chem., 1918, 103, 189 — 206). 
— The '‘natural freezing point of sulphur, is 4‘75'^ below 

that of normal sulphur, S^. Assuming that the depression of the 
freezing point is due to the presence of S„=128, the cryoscopic 
constant of sulphur being 213 (this vol., ii, 218), the proportion 
of present must be 2*78%, This is in good agreement with 
Aten's conclusions, but not with that of Smith and his co-workers, 
who decided that “naturaP' sulphur contains about 3*6% of 
amorphous sulphur, S^. The conclusion that " natural ” sulphur 
does not contain S^ is also supported by the results of experiments 
on the effect of the addition of various forms of sulphur to sulphur 
of f. p. 114*5°, the additions being made to samples, prepared 
under standard conditions, at a temperature just above the melt- 
iog point. Amorphous sulphur, prepared in a variety of ways, has 
practically no effect on the freezing point, and is shown to be 
rapidly transformed into a mixture of and of the same 
composition as the fused mass. If the fusion is rapidly cooled 
after the addition of the S^, only about 24% of the added sulphur 
is still insoluble in carbon disulphide. When added to a fused 
mass having a lower f. p. than 114*5° has no effect, but when 
added to one having a higher f. p., it has the effect of lowering it 
towards the natural ” f. p., indicating that at the higher tempera- 
ture relatively more is formed from the S^. 

When is heated, it shows no sharp melting point, but, having 
reached 120°, it has at once the “natui'al” freezing point 114' 5% ^ 
If a mixture of rhombic sulphur with about 57o is .melted, it ' 

lias a freezing, point about 2° lower than that of a sample of 
rhombic sulphur similarly treated, indicating that under these 
conditions 'the decomposes into 23%. and 77%' 

A sample, of prepared according to Aten’s method '(A., 1915, 

ii,,254) when added to a sample of ''natural’ sulphur lowered the 
f. p, slightly, indicating, however, only about 4*6% in the pre- 
paration, Both rhombic and monoclinic sulphur raise the f. p. 
of '' natural sulnhur by increasing the proportion of S^- 

A sample. of BiigeFs sulphur, having a molecular W'eight of 
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19!j, was found to lower the f.. p. of natural sulphur, but owing 
to the rapidity with which it decomposes, only 73% of the calcu- 
lated depression could he observed. The decomposition of this 
form of sulphur is not a simple unimolecular reaction, and 
appears to be an intermediate product. E. H. R. 

Flame Reactions. Jacob Papish (/. Physical Ghem,, 1918, 22, 
430 — 432).— When the vapour of selenium dioxide is introduced 
into a Bunsen iiame', an intense blue colour is produced. 
Elementary selenium is deposited on a cold surface which is brought 
into the blue flame. In similar circumstances, the vapour of tel- 
lurium dioxide produces a blue-coloured flame tinged with green in 
its uppermost part, and a bright, metallic mirror is deposited on a 
cold surface held in the hottest part of the flame. The reduction 
of the oxides in the flame is supposed to be the cause of the 
characteristic luminescence. H. M. D. 

Occurrence of Hydrogen Selenid© in Rain and Snow. 
Th. Gassmann {Eelvetica Ohim, Acta, 1918, 1, 52 — 54). — One 
hundred c.c. of rain are concentrated to 80 c.c., and a strong 
current of sulphur dioxide is passed through the liquid for fifteen 
minutes. On keeping over night, a reddish-brown pi'ecipitate 
forms, which is shown to be selenium in the following way. It is 
oxidised with aqua regia and the solution precipitated with 
hydrogen sulphide; the precipitate is dissolved in fuming nitric 
acid, and the selenium precipitated either by hydrochloric acid 
or stannous chloride. Snow may h© similarly treated. 

Selenium may also be detected by precipitating the concentrated 
rain or snow water with a concentrated solution of barium chloride. 
The precipitate is collected after keeping over night, washed with 
ether, and dried in a desiccator over soda-lime. On treatment 
with concentrated hydrochloric acid, hydrogen selenide is evolved, 
which blackens a lead acetate paper. 

It is probable that hydrogen selenide is not present as such in 
the rain or snow, but is in combination with a second component 
wliich has not yet been identified. T. S. P. 

A New Oxide of Selenium. Fbitz vox Koxek (Ber., 1918, 
51, 872— 876).— When diantipyryl selenoselenide, R.;>SeISe (this 
vol., i, 407), was burnt in a bomb in oxygen under 25- — ^30 atm. 
pressure, with the idea of converting the selenium into* selenic acid, 
a white, amorphous deposit was found adhering fiimiy to th© walls 
of th© crucible. This proved to he an oxide ^ approximating to the 
formula Se 4 j 04 , which is almost insoluble in water, and is decom- 
posed by boiling sodium hydroxide, about one-third of the selenium 
being deposited in the free state, the remainder giving rise to 
sodium salts of selenium acids. Strang© to say, diantipjnryl mono- 
selenide, and diselenides of the type E*Se*Se*R, provided by Lesser 
(A., 1912, i, 642)' and , Bauer (A., 1913, i, 263), gave no' trace of 
this 'oxide. / J. W* ' 
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Nitrogen CMoridOy witJa a Convenient Metliod for its 
Preparation « Hashmat Rai ^{Cliem, NetcH^ I9i8, 117| 253).— _ 
About 10 c.c. of a freshly prepared^ filtered, concentrated solution 
of bleaching powder in a large test-tube are cooled in ice to about 
(P, and an equal volume of cold, saturated ammonium chloride 
solution is added. When the vigorous reaction has subsided, after 
ten minutes, the nitrogen chloride is exploded by the addition of 
turpentine. The chloride on the surface explodes instantly, that 
at the bottom more violently after some time, the mterval between 
the two explosions depending on the height of the liquid column, 
the amount of turpentine added, the nature of the surface 
explosion, and the amount of nitrogen chloride present. All 
apparatus must be absolutely free from grease and direct sunlight 
should be entirely excluded. C. S. 

Catalytic and Thermal Syntheses of Ammonia. E. B, 
Maxtpd (/, Soc. Ckem, Znd., 1918, 37, 232--235t).— T he author 
discusses the effect of the time of contact, temperature, and 
pressure on the percentage of ammonia formed and on the yield per 
litre of catalyst space in connexion with the catalytic synthesis of 
ammonia. Experiments are described on the therinal synthesis of 
ammonia at arc temperatures. . J. P. S. 

Determination of the b Surface Tension ^and Critical 
Density of Ammonia. Alfred Berthoud {Helvetica Ghm, 
ActUf 1918, 1 , 84 — 87). — ^The critical density of anhydrous 
ammonia has been determined by Young's method, as modified by 
Ter-Gazarian, the densities of the liquid and vapour being measured 
between 0*^ and the critical temperature, 132*3^. The critical 
density (dc) is found to be 0'2362, whereas the calculated value, 
assuming that the gas laws hold up to the critical point, is 
0*05609, The ratio of dc to dtji, is 4’211, whereas the value of this 
ratio for normal liquids is approximately 3^6. This indicates that 
ammonia is associated even at the critical point, and the associa- 
tion is confirmed by measurements of the surface tension ; K, in 
the Eot^os-Ramsay formula, is found to be 1*80 between IP and 
59^, giving a value of 1-27 for the association factor. Trouton's 
rule also gives a value of 23*8, which is higher than the nomial 
value for unassociated liquids. T. S. P. 

Reduetiou of the Oxides of Nitrogen to Ammonia. 
Stability of Nitric Oxide. Ph. A. Oxjye and Fritz Schxbidbr 
(Helvetica: GMm, Acta^ 1918, 1 , 33 — 52). — -In Switzerland, the 
conditions are such that oxides of nitrogen can be manufactured 
more conveniently than ammonia, so that a knowledge of the con- 
ditions under which the former are reduced to the latter becomes 
necessary. ' The authors have carried out such an investigation, 
using a special' apparatus in which known mixtures of hydrogen 
with the respective oxides of 'nitrogen were passed over heated 
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reduced nickel as catalyst. The ammonia formed was estimated 
by absorption in a known volume of standard sulphuric acid. In 
some casesj this estimation was controlled by heating the solution 
with excess of sodium hydroxide and again absorbing the ammonia 
in standard acid; this was necessary in the case of nitrogen per- 
oxide, since some ammonium nitrate is forming during the 
reduction. 

In order to be quite certain of the results obtained, it was neces- 
sary to carry out preliminary experiments on the action of heat 
alone on some of the oxides of nitrogen used, since the statements 
found in the literature on this subject are somewhat contradictory 
and often,|ihav6 reference to the results obtained when the gas is 
heated under pressure. An apparatus was used in which the gas 
cohid be heated under atmospheric pressure, since the experiments 
on reduction were carried out at this pressure. It consisted of a 
cylindrical glass bulb heated in an electric furnace. Sealed on to 
the bottom of the bulb was a harrow glass tube, which could be 
cooled in liquid air or other cooling medium; products such as 
nitrogen peroxide could then be frozen out and identified. 

In order to decompose nitric oxide under atmospheric pressure, 
it is necessary to raise the temperature to 575° and keep it there 
for several hours, even in the presence of spongy platinum as 
catalyst. Under these conditions, and contrary to what takes 
place under pressure, there is no formation of nitrous oxide. The 
primary products of decomposition are nitrogen and oxygen; on 
cooling, the oxygen reacts with undecomposed nitric oxide to give 
nitrogen peroxide. Nitrous oxide decomposes simply into nitrogen 
and oxygen. 

In the reduction of the oxides NO, NoO, and NOg by hydrogen, 
with nickel as catalyst, two reactions take place simultaneously, 
the one giving ammonia and the other nitrogen ; for example, 
2N0-}-5H2=2NH3-+-2H20, 2NO -{-H 2 = N.>h- H^O. Both in the 
reduction of nitric oxide and of nitrogen peroxide, the formation 
of intermediate products, namely, nitrous oxide and nitric oxide 
respectively, does not occur. 

In all these reactions, the condition of the reduced nickel plays 
an important part, and two different preparations do not necessarily 
give the same results. Also there is an optimum yield of ammonia 
which depends on the composition of the gaseous mixture and on 
the velocity with which the gases are circulated over the nickel. 

Temperatures of 250 — 300° appear to be the best for the 
formation of ammonia. Below these * temperatures, the reduction 
takes place slowly, whilst above these temperatures, the nickel 
gradually loses its activity and the ammonia is appreciably decom- 
posed into its elements* 

Nitric oxide gives the best yields, 70% of the gas, on an average, 
being transformed into ammonia ; 25 — ^39% of nitrogen peroxide 
and only 3—7% of nitrous oxide is reduced to ammonia. 

The reduction of the oxides of nitrogen to ammonia does nOt 
therefore appear to be an advantageous process from the' matm-' 
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facfcuriog point of view, except perhaps in tlie case ol nitric oxide, 
where a more systematic study oi the coBditioiis may give better 
results, T* S. P. 

Til© Kevision ol the Atomic Weight of Carbon from the 
Densities of Acetylene, Ethylene, and Ethane « Ivhut 
BTA.HRFOSS (J. Glmn. phijs., 1918, 16, 175 — 200). — Tlie values, 
obtained for the weight of a iiomal litre of gas are: for acetylene, 
M791 grains; for ethylene, 1*2610 grams; for ©thane, 1*3565 grams. 
From these, the atomic weight of carbon is calculated as 12-00, 
but this value will be subject to revision when it has been possible 
to determine directly the departure from Avogadro’s law in the 
case of these gases, and when new determinations of the density 
of ethylene have been made. W. G. 

Ultra-microscopic Investigation of very thin Metal Films 
obtained by Evaporation in High ¥acniim. II- W. Reinbebs 
and L. Hamburger (Froc. K, Ahad. Wetensch. Amsterdam, 1918, 
20, 1135 — 1154. Compare A., 1917, ii, 405). — Ihe thin films of 
metal which are deposited on a glass surface when various metals 
are strongly heated in a highly exhausted space have been examined 
according tO' the method previously described Qoc, cit.). It is 
found that elements which melt at high temperatures, such as 
tungsten, molybdenum, platinum, nickel, iron, and carbon, give 
rise to films which under the ultra-microscope are either entirely 
or for the most part devoid of structure. Elements of lower melt- 
ing point show, on the other hand, a tendency to form films which 
have a clearly recognisable structure with ultra-microns as the 
structural units. The elements belonging to this group which have 
been examined are silver, gold, copper, magnesium, zinc, and 
cadmium. When the temperature of the glass surface on which 
the metal vapours condense was cooled by means of liquid air, the 
silver, copper, and gold films obtained were similar to those of the 
elements of high melting point in the first group. The lowering of 
the temperature of the condensing surface did not, however, 
eliminate the structural characteristics from the films of mag- 
nesium, zinc, and cadmium, although the coarseness of the structure 
was considerably reduced. The films devoid of structure show 
distinct signs of heterogeneity when the temperature is raised, this 
effect being very clearly marked in the case of films of silver, gold, 
platinum, iron, and molybdenum. 

The films produced hy tungsten, molybdenum, platinum, nickel, 
and iron are colourless, whilst those obtained from the other metals 
examined are coloured. That this colour does not depend on the 
structure or absence of structure is shown by the fact that the 
films of copper, silver, , and gold have the same colour, whether 
these films are structureless or are ultra-microscopically hetero- 
geneous. The colour effect is consequently due to the selective 
absorption of^ the atoms and is a characteristic property of the 
metal. , ^ M* B. 
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A Complete Review of Solutions of Oceanic Salts. I¥. 
KimsT Janegee (Ztifvah. a/iorr/. Chcni., 1918, 103, i--'r)4. Com- 
|)ar6 this voi., ii, 70'). — Tlio influence of temperature on the eqiiii- 
ibrium of tb© system (Na.2-K2r-Mg)(Cl2--'S04) is given a graphic 
representation by the method developed in previous papers. The 
iuiio.erous diagrams given are fully explained in the paper. 

E. H. R. 


The Mature of Subsidiary ¥aleiicies. XIX. Ammines 
of Silver. Fritz Ephraim {Ber,, 1918, 51, 706—710). — The vapour 
tensions of the triaininines of some silver salts have been measured 
by the author's usual method. A few of the compounds had only 
recently been prepared by Bruiii and Levi (A., 1916, ii, 482), whilst 
others had long been known. The following list gives the tempera- 
tures at which the vapour tensions of the triammines are 760 mm. : 
perchlorate, 79*5^^; chlorate, 65*5“^ (by extrapolation; highest 
reading, 51*5^^); chloride, 17*7^; bromide, 3*7°; bromate, 1°; per- 
nianganate, 12°; nitrate, 63°; nitrite, 69*3°. The iodide, iodate, 
and periodate form no triammines. 

When the acid radicle is truly anionic, it is usually found that 
the stability of the ammines rises from chlorides to iodides and 
from chlorates to iodates. The complete reversal of this order in 
the case of the silver salts suggests, therefore, that there ‘is a com- 
plex cation present, at any rate in the solid compounds, as ex- 
pressed, for example, in the formula 


(NH3)3| 


Ag' 




(NH,)3 


j. a w. 


Tbe Crystal Form of Barium Iodide Hexabydrate. 0. 
MtiGGE {Oentr, Min., 1918, 105 — 107). — Commercial barium iodide 
crystallises at the ordinary temperature in large, hexagonal prisms 
without distinct end faces. The crystals are apparently iso- 
morphous with SrCl2,6H20. The prism faces show diagonal stria- 
tion always in the same direction on all faces of all crystals. The 
crystal class is probably trapezohedral tetartohedral ; a : c ~ 
1:0*538 (approx.); double refraction fairly strong, negative. The 
crystals melt in their water of crystallisation at 25*7°. E. H. R. 

Double Carbonates of Sodium and Potassium with the 
Heavy ^ Metals. Malcolm Pkrcival Applebey and Kenxeth 
Westmaoott Lane (T., 1918, . 113 , 609— 622).— An examination 
of the preparation and properties of the double salts 
Ma2Cu(C03)2,3H20, 

Ha2Co(CO0)2,4H2O, and K2Co(C03)2,4H20 (compare Beville, Ann. 

1^51, [iii], 33,' 75; Reynolds, T., 1898, 73, 262; 
*'Groger, A., 1907, ii, 240'; Wood and Jones, A., 1907, ii, 620; 
Luther and Xrsnjavi, A., 1'906, ii, 7Q5), The solubility' equilibria 
are' investigated lor the sodium-eopper and patassium--cohalt salts 
; in the additional presence,- ^ of the corresponding alkali hydrogen 

" 'mT. "ii. ' '' ' , 16 
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carbonate, this being necessary in order t'o reduce the tendency to 
the separation oi basic compounds. 

For experimental details, reference should be made to the 
original. B. F.T. 

Utilisation of Waste Nessler Solution. William Clifpoed 
(J. Sor. Ohem. lud,^ 1918, 37, 179t). — Kessler solution residues 
are treated with a few c,c. of sulphuric acid, whereby the mercuric 
iodide is precipitated. The mercuric iodide may be converted into 
sodium iodide as follows: 200 grams of the iodide are placed with 
500 c.c. of water in a litre flask, and 20 grams of iron filings added. 
The mixture is heated for sixty minutes on a water-bath, when the 
reaction is complete, mercury being precipitated and ferrous iodide 
formed in solution. The green solution obtained by filtration is 
boiled and kept overnight, when it becomes ruby-red. The iron 
is then j^recipitated by sodium carbonate or hydroxide. Generally 
a second precipitatioii is necessary to remove all the iron. The 
filtrates from the second precipitation may be used directly for 
oxygen absorption determinations. Nessler solution may be pre- 
pared with sodium iodide and hydroxide just as well as with the 
potassium compounds. J. F. S. 


Ceric Oxychloride, produced in the Electrolysis of Cerous 
Chloride. Hans Arnold (^Zeitsch, Elehtrochem.^ 1918, 24, 
137 — 138). — When molten cerous chloride is electrolysed, a 
secondary reaction occurs at about 900*^ as long as there is an 
excess of water present in the molten mass. The product of this 
secondary reaction is a dark brown, amorphous powder which is 
deposited on the cooler parts of the anode. The product is very 
hygroscopic, and on analysis is shown to be a mixtiu’e of ammonium 
chloride, ceric oxychloride, and •water. All attempts to remove the 
ammonium chloride by washing or sublimation converted the basic 
ceric chloride into cerous chloride. It is suggested that the product 
is produced from ceric chloride, formed on the anode, by the action 
of water, thus: CeG^ -f H^O^CeOClo-i- 2I1C1. The product always 
contains water, and analysis indicates that the water is combined 
and is present as CbOCIojIOHqO. The compound is. highly deli- 
quescent and is hydrolysed by water with , the formation of ceric 
hydroxide and cerous chloride. J. F. S.' 


Carbides. Otto Buff (Zeitsch, EleMrocJmn.^ 1918, 24y 
157-*— 162), — A preliminary paper on the temperature- of formation 
and the stability range of carbides. The present paper deals with 
the equilibria between carbon and aluminium and between 
chromium and carbon. Aluminium carbide, sublimes at 

temperatures up to 2200^ without melting and with some decom- 
position. This decomposition is independent of .temperature. The 
melting point of aluminium carbide lies above this temperature. 
A vapour pressure curve has been constructed up to 2300^. At 
2200^, aluminium carbide is in equilibrium with graphite, 
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aiuuiiiiiuiii saturated with graphite and vapour unde!; a pressure 
of 400 mm. In the case of chromium and carbon, a coinposition--- 
teinperature diagram has been constructed for the pressure 10 mm. 
xYt 2270°, the mixture boils, and the vapour consists entirely of 
chromium. Between 2050° and 2250°, the fusion remains constant 
in composition and corresponds with CrjjCo. Below 2050° down to 
1875°, graphite and the carbide, CrgC.i, exist side by side as solid 
phases. The compound Cr^Co is also shown to exist. J. F. S. 

The Determination of the Crystal Stmctnre of Complex 
Compounds. '2.\.v'L^m(iLi{PhysikalZeitscli.^ 1918, 19y 225 — 234). 
— The point system characteristic of any crystal can be determined 
from a knowledge of the crystal class and of the ratios of the 
distances between successive reflecting planes of atoms in the crystal 
in diflerent directions as determined by the X-ray reflection method. 
As an example, the case of potassium alum, already examined by 
Vegard and Schjelderup (this vol., ii, 156), is worked out. The 
point system is the one designated Tf,, and the elementary cube 
contains four molecules of the form [A 1 (H 4 O 2 ) 0 ](SO 4 ) 2 K, The 
aluminium, potassium, and sulphur atoms can be immediately 
identified with appropriate points in the point system. The oxygen 
atoms of the SO 4 group appear to be of two kinds, three being alike, 
distributed symmetrically about a trigonal axis, the fourth being' 
situated on the trigonal axis, and the four together forming a 
trigonal pyramid with the sulphur atom at the centre. The 
oxygen atoms of the water molecules probably correspond with two 
distinct groups of unfixed points in the system. The exact j^osi- 
tions of the sulphur and oxygen points are not fixed by the 
symmetry of the system, but equations are developed by means of 
which their co-ordinates may be calculated when the relative 
intensities of the X-ray reflection spectra of diflerent orders are 
known for the faces (100), (110), and ( 111 ). The author s solution 
of the alum structure differs to some extent from that put forward 
by Vegard and Schjelderup in the disposition of the oxygen atoms. 

E. H, R. 

Crystal Structure of the Alums and tlie Role of tlie 
Water of Crystallisation, Clemens Schaefer and Martha 
Schubert {A/nn. Phyuk, 1918, [ivj, 56, 397-— 400). — Polemical, 
The authors point out that the results of Vegard and Schjelderup 
(this vol., ii, 156) on the role of the water of crystallisation in the 
building up of the space grating of alums are not newr, but were 
published by them in an earlier paper (A., 1916, ii, 505). A 
criticism of the spacial model of alums put forward by the same 
authors concludes the paper. J. F. S, 

if 

' Basic . Exchauga in Permutita. I. V. Rothmund and G, 
Kornfeld, (Zdtsch. anorg, Ohem,^ 1918, 103, 129— 163).-— The 
basic exchange which takes place between a hydrated ahiinino- 
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silicate sucli as periuutito (compare Gaiis, A., 1914, ii, 55) and a 
neutral salt solution is to be regarded as a true clietoical cliange 
and not as an adsorption plieiiomeiioii as suggested by Wiegiier 
(A., 1912j ii, 981), In tbe case of periiiutite, an equilibrium 
rapidly becomes established with the solution. The resulting mixed 
permiitite functions as a single solid phase, and is to be regarded 
as a solid solution, the composition of which depends on the relative 
concentrations of the cations in the solution. In the case of uni- 
valent cations, the composition of the permutite is independent of 
the total concentration of the solution, but when bivalent cations, 
for example, calcium, are present, the total as well as the relative 
concentration must be taken into account. The experimental work 
was confined to univalent metals, the equilibrium between silver 
permutite and the nitrates of potassium, rubidium, lithium, 
ammonium, and thallium, and between sodium permutite aiici 
ammonium and thallium nitrates, being investigated. If and 
Co re|)resent the concentration of two bases in solution, and 
and 6*^2 their concentrations in the permutite in equilibrium with 
the solution, the empirical relation found is c^/cUi- ^ 

in which ^ is^less than unity. The values of 3 and K vary con- 
siderably ill the different cases examined. A bibliography of the 
subject of basic exchange is appended to the paper. E. H. R. 

Place of Manganese in the Periodic System. F. Russell 
VON Bichowsxy (J. Amer. Chem. Soc., 1918, 40, 1040—1046).-— 
The arguments usually given for placing manganese in the seventh 
group are based on the periodic law, isomorphism, and chemical 
properties, and appear open to question in the light of modern 
knowledge. On the other hand, twelve different lines of argument 
based on purely chemical relationships are given by the author for 
placing manganese in the eighth group with iron, nickel, and 
cobalt. Moreover, the atom colours of the various valences of 
manganese show that the normal valence must be even, not odd 
(Bichowsky, this vol., ii, 142). 

An improved form of the periodic table is presented showing the 
relations of the eighth and the rare earth groups to the rest of 
the periodic system. Ck S. 

Stmictnr© of Tungsten Steels and the Change under 
Heat Treatment. KorARd Honda and Take, tiro Murakami (Sci, 
'Bep. Tohokii Imp. Univ., 1918, 6, 235— 283).— Tungsten steels 
containing 0-12 to 1*57% of carbon and 0-23 to 30*0% of tungsten 
have been systematically investigated in respect of their inagnetic 
susceptibility and micro-structure, and attention has been paid 'to 
the change o! structure at high temperatures. 

According to microscopic observations, the system iron-ttingsten 
is characterised by the formation of a single compound, Pe^W. ^ The "" 
tungsten in tungsten steels may be present either in the form of 
iron tungstkle or tungsten carbide, WC, or in both forms. The 
tungstide is soluble;, in iron' to an extent represented by 9%' of 
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tuiigHten, and in steels wliich contain a larger proportion of tungsten 
tliaii corresponds with, this limiting value the tungstid© is present 
as a separate phase in glohitlar form. As the carbon content 
increases, a larger proportioai of tungsten is required for the 
appearance of the globules, this fact being due to the formation of 
tungsten carbide. 

In the uormal condition, the tungsten carbide is present in tlie 
form of the double carbide, 4 ^ 630 , WC, which decomposes at 400°. 
At high temperatures, tungsten carbide reacts with iron in accord- 
ance with the equation WC-f 5Fe = Fe 3 C-i-Fe 2 A\^, and when the 
steel is subsequently cooled, the transforinatioii points are lowered 
by the dissolving of the iron tungstide in the iron. 

The changes which occur under the influence of various nietlio<ls 
of heat treatment are described in reference to a large niiinber of 
joagnetic susceptibility curves and photoinicrograplis. The authors 
<‘oiisider that the occurrence of the double carbide, dFe^CjWC, has 
been clearly proved by their investigations. IL M.. 1 ). 

Adsorption Compounds. Ferriarsenites, Tadeusz OKrxc4 
(KoiJofd Zeitsch.j 1918, 22, 149 — 154). — ^Wheii a solution of a ferric 
salt is mixed with a solution of sodium arsenite and sodium hydr- 
oxide added to the mixture, a precipitate is obtained which contains 
ferric and arsenious oxides, and this has been regarded as an 
adsorption compound, the arsenious oxide being adsorbed b^r the 
precipitated ferric hydroxide. The systematic investigation of the 
composition of the precipitate in relation to that of the mother 
liquor has led the author to the conclusion that the facts cannot 
be satisfactorily explained in terms of the adsorption theory, and 
tliat the precipitate consists of a mixture of definite chemical 
compounds represented by the general formula .?:Fe(OH) 3 ,yAsoO;/^b 
III the author’s opinion, many supposed cases of adsorption are 
probably examples of chemical changes of a similar type. 

H. M. I). 

Peptisatiou of Ferric Arsenate and Phosphate and For- 
mation of their Gels. Harry H. Holmes and Rosslbkne Arnold 
(J. Amer. Ghem. Soc., 1918, 40, 1014 — 1019). — A continuation of 
previous work (Holmes and Rindfusz, A., 1916, ii, 624). It is now 
found that unwashed precipitates of ferric arsenate or phosphate 
are stabilised by any soluble arsenates or phosphates that may be 
|)resent, and therefore much more concentrated alkali hydroxide 
may be used as peptising agent, and it may be added more rapidly 
and in greater excess. The presence of thoroughly adsorbed alkali 
arsenate in precipitated ferric arsenate compels the use of more 
sodium hydroxide for peptisation, but the resulting colloid is stable 
in direct proportion to the amount of alkali arsenate present. 
Furthermore, if it is ammonium arsenat% that is present in excess, 
less base is required for peptisation than in the case of other 'alkali 
arsenates, the order being NH 4 ,' K, Na, Li. Ferric arS'Cnate or 
pbO'Sphate can be peptised" by s^ium hydroxide or ferric ■chloride. 
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With sodiuiii hydroxide, the action is greatly aided by sucrose or 
glycerol, but is hindered by sodium chloride. On dialysis of the 
colloids formed by the action of sodium hydroxide on ferric 
arsenate or phosphate, no gels form except in the presence of 
sucrose or glycerol. 

Dialysis of the colloids formed by the ferric chloride peptisation 
of ferric arsenate or phosphate yields excellent gels. With barely 
enough ferric chloride for complete peptisation, the gels are opal- 
escent and yellowish-grey, forming in a few days. With an excess 
of ferric chloride, the gels ai'e red, weaker in structure, and slower 
in formation in direct proportion to this excess. Gels form in much 
less time when the original precipitate of ferric arsenate contains 
thoroughly adsorbed alkali arsenate; this accelerating influence of 
alkali arsenates decreases in the order NH4>K>>Na5>Li. 

a s, 

Nitrosopentamminecobalt Saits. A. Werner and P. Karrbr 
(Helvetica Glmn. Acta, 1918, 1, 54—78). — Sand and Genssler (A., 
1903, ii, 549; 1904, ii, 39) have described two series of salts which 
they obtained by the action of nitric oxide on ammoniacal solutions 
of cobalt salts; the one series was red and the other black in colour, 
and both corresponded with the formula [NO’Co(ISrH3)5]X2. It was 
considered that the two series were valency isomerides, and the 
present authors have taken up the question again in order further 
to investigate the question of valency. They find that Sand and 
Genssler ’s statements with respect to the black series are correct, 
and some new salts are described, of which the iodate is very stable ; 
most of the statements with respect to the red series are found to 
be incorrect. 

Blavh JitroHopentawminfeohalt — The chloride, 

[NO-Co(NH3)5]CL2, 

is obtained by the method described by Sand and Genssler. In 
stoppered bottles it is quite stable, but on exposure to the air trans- 
formation to the red salt takes place, accompanied by partial 
decomposition. The transformation is due to moisture, and is not 
dependent on the action of light. The nitrate and sulphate are 
very unstable and cannot be obtained pure. The iodate, 
[ISrO-Co(NH3)J(I03)2, 

is precipitated almost immediately when nitric oxide is passed 
through a strongly ammoniacal solution of cobalt iodate, air being 
carefully excluded during the operation. It forms a blackish- 
])rown, crystalline powder, and is quite stable in the absence of 
moisture. Attempts to prepare the bromide, iodide, cyanide, and 
chlorate were unsuccessful. 

7)i a itro^^ofle earn, w i a edkohal f SaJu ( U cd Sdfd) , YX { , wh ere 
Y==:[X.>0.2 ‘Co.-,(NH 3)3()1. — ^The nitrate, Y(N03)4, is obtained by Sand 
and Genssler^s method, but the yields are very variable. It is best 
purified by precipitation f^m aqueous solution with sodium nitrate. 
When 20 — 25% mitrie acid is added to the aqueous solution, an 
orange-coloured precupitate of the add nifvafe, Y(N03)4,HN0j>,lL,0, 
'is formed, which readily loses its water of crystallisation over 
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calcium chloride ; over phosphoric oxide, some nitric acid also seems 
to he lost. The compound described by Sand and Genssler, namely, 
[Y(NOy)4,‘JHNO./| — HoO, does not exist, nor could the pure additive 
products of the nitrate with silver nitrate and lead nitrate, described 
by these authors, be obtained. 

The arid ‘perchlorafe, Y(C104)4,H^d04,H20, falls as a reddish- 
brown powder when the cold, concentrated solution of the nitrate 
is precipitated with 30 % perchloric acid solution. The compound 
[Y(C104)4,2HN0y] — TLO does not exist. The coiiipoimd 

(N 03 ) 2 [Co<NO)(NH,)J 

{Iv 03 ) 2 [cot^< 5 (NH 3 ),'| ’ 

described hy Sand and Genssler as being prepared by the action 
of potassium iodide and nitric acid on the nitrate could not be 
obtained. Probably a periodide is produced, which, however, is 
very unstable and cannot, be obtained pure. By precipitation of 
a solution of the nitrate with potassium iodide, the iodide^ 
Yl4,4H20, is obtained as a brownish-yellow, fioccnient precipitate j 
it is only obtained pure after several reprecipitations with 
potassium iodide. The compound, Y(N03)oIo,XI, does not exist. 

The double sulphate, Y(S04)2,[K30.2Co2(Mi;)j, (OH..)] (804)0,2^0, 
prepared by Sand and Genssler by the action of nitric oxide- on an 
ammoniacal solution of cobalt sulphate, could not be obtained. 
The Kfilpliate, Y(S04)o,2H20, was obtained from the nitrate hy the 
aid of nitron sulphate; after collecting the nitron nitrate, the 
filtrate is precipitated with alcohol and ether. The compound, 
[Y(N03)4,H2S04] — H.iO, described by Sand and Genssler, could not 
be obtained, but by interaction of nitron sulphate with the nitrate, 
the acid Hidphafe, Y2(S04)4,H2S04,4Ho0, was prepared. The 
bromide, YBr4,3Pl20, is prepared hy an analogous method to that 
used for the iodide, whilst the acid hromkie, YBr.uHBrjH.^O, is 
obtained from the acid sulphate by the action of fuming hydro- 
bromic acid. A chloride could not be obtained. Interaction of 
the- nitrate and oxalic acid gave the acid o:mIafe, 

Y(C20.02,4H2C204,3H20, 

as yellowish-brown needles, which on trituration with concentrated 
ammonia gave the oa-alatr^ Y(Co.04)v>,HoO, as long, dark red needles. 
The salts [(N.Oo).Co4(NH3)oH.6](Sb4)4,2H>0 and 
[Cov5(N20C264)(NH3)<,H20](a04H)4 

do not exivst. 

The ackl iodate, Y(I03)4,4HI03, and the chromate, 
Y(Cr 04 ) 2 , 4 H 20 , 

are ])repared from the nitrate by treatment with iodic acid and 
potassium chromate respectively. The former is a dark red, 
crystalline powder, and the latter an amorphous, yellowish -bro wn 
salt. ' , f 

The above redmitrosopentamminecobalt salts must be considered 

as having the general formula Attempts to 
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decide the nature of the radicle NoO,? have .not yet met with 
success. By the action of acids, the radicle is split off as 
which, however, immediately decomposes, giving the coin- 

pound NyOoIio could not be isolated or shown to be in solution, 
and stateiiiei'its made by Sand and Genssler that it is ])resent in 
the solution obtained by the action of 68% nitric acid on the red 
nitrate are not correct. Since the compound HoNoO^ may be 
hypoiiitrous acid, attempts were made to' synthesise the red salts 
by the action of silver hyponitrite on chi oropentammiii ©cobalt 
nitrate, but they were unsuccessful, aquopeiitammineeobalt salts 
being obtained. T. S. P. 

The Solubility of some Metallic Hydroxides in Water„ 
(tusTAY Almkvist (Zeitsf^k. (niorg. Ohem.y 1918, 103, 240 -242% 

The solubilities of the hydroxides Ni(OTi)a, Co(OH)i., BiO(OII), 
Fe(OH) 3 , and MnO(OH)., in water at 20^ have been determined. 
As the I'esults were required for analytical purposes, ordinary dis- 
tilled water, not freed from carbon dioxide, was used. For the. 
determination, the purified hydroxide was stirred for four days 
with water. About 2 litres of the filtrate were then evaporated to 
a, small bulk, and the quantity dissolved wms estimated gi’avimetric- 
ally, nickel and cobalt being weighed as sulphate after conversion 
of the hydroxide into sulphide, bismuth as BioO^,. Iron and mam 
ganese, however, were determined colorimetrically. The following 
results were obtained per litre: Ni(OH).n 12'7 mg.; Oo'(OH).., 
3-18 mg.; BiO(OH), T44 mg.; Fe(OH),,' 0T51 mg.; MnO(OH):;, 
0-43 mg. E. H. R. “ 

New Mixed Crystals and Compounds of Nickel Oxide 
with other Metallic Oxides, J, Arvid Hedvall (Zeitscli. 
anarg. Cliem., 1918, 103, 249 — 252). — Experiments on the misci- 
bility of nickel oxide with other oxides were made by fusing the 
mixed oxides together in varying proportions at about 900°, using 
potassium chloride as a flux. With magnesium oxide, homogeneous 
mixed crystals are formed within the limits 27 — 90% nickel" oxide ; 
outside these limits, it is difficult to distinguish inicroscopicaily 
between mixed crystals and the pure oxides. The mixed cxystals 
are cubic and are intermediate in colour between the components. 

With zinc oxide, homogeneous mixed crystals are formed when 
the zinc oxide is in excess. The crystals appear to be hexagonal, 
like those of Rinmann’s Green. Probably a nickel zincate is 
formed which is miscible with excess of zinc oxide (compare A., 
1914, ii, 133 ; 1916, ii, 331). The colours of mixed crystals of 
varying composition are not strictly proportional to their com- 
position. 

Homogeneous mixed crystals , of nickel and manganese oxide 
were prepared with compositions ranging from NiO,5MnO to 
5NiO,MiiO. " The crystals are slightly yellowish-green in colour 
and, fonn octahedra and nctahedral cubes. 

Nickel oxide forms with 'alumina a blue compound, NiO,Al>0., 
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crystallising in small octahedra or octahedral cubes. Even a small 
excess of eitlier oxide can readily be distinguished microscopically. 
The corresponding cobalt aluminate has been previously described 
(A., 1915, ii, 636). 

With till diO'Xide, nickel oxide reacts but slowly below 1000°, 
but a small quantity of a staiiiiate analogous tO' cobalt stannate 
(A., 1915, ii, 638) appears to be formed. E, H. R. 

Colloidal Products of the Reactions between Potassium 
Dichromate and Stannous Salts. J. C. Witt (/. Amer. Ghem. 
Soc.j 1918, 40, 1026 — 1030). — ^The phenomena observed vAieii 
iY-potassinm dichromate is added to A-stannoiis chloride in 
equivalent proportions (Neidle and Witt, A., 1915, ii, 780; 1916, 
ii, 256; Neidle and Crombie, A., 1917, ii, 93) have been investi- 
gated. The mottled appearance is caused by a local excess of 
potassium dichromate; on keeping after the addition of an equi- 
valent of dichromate, the remainder of the stannous chloride pre- 
sent gradually removed the dichromate from the precipitate, and 
the colloid was regenerated, producing a homogeneous, green liquid. 
A like precipitation of the colloids is produced by other electrolytes 
containing an anion having a valency greater than one. The 
reaction between stannous sulphate and potassium dichromate is 
essentially similar to that with the chloride. C. S. 

Zirconium Nitride. P. Bruebe and Ed. Chauvbnet (Compt. 
rend,, 1918, 167, 201 — 203). — The authors have prepared zirconium 
nitride by heating the tetra-ammonia derivative of zirconium 
chloride, ZrCl4,4]SrH3, at 350°, and find that the product has the 
composition Zr3N4, and not Zr^Ng as given by Wohler (compare 
Annalen, 1839, 48, 94) or Zr2N3 as found by Mallet {Amer. J . 
Sci.^ 1859, [ii], 28, 346). The authors have repeated Wohler's 
work, but are unable to confirm his formula. W, G. 

Tbe Combinations of Acid Zirconyl Suipbat© witb some 
Alkali Sulpbates (Na, NH4). Ed. Ohauvenet and (Mlle.) H. 
Gueylard {Gompt. rend., 1918, 167, 126-— 129. Compare this 
vol., ii, 269). — Thermoehemical measurements indicate the exist- 
ence of the following compounds of acid zirconyl sulphate with 
sodium sulphate and ammonium sulphate respectively: 

2(Zr0S04,S03),3Na.S04, 

3(Zr0S04,S03),2NaaS04, Zr0S04,S03,(NH4).S04, 

Zr0804,S03,2(NH4)2S64, 

to which correspond the following hydrates, which are stable in 
air at the ordinary temperature: , 2(ZrOS04,S03),3Na2S04,8HoO,, 
3(Zr0S04,S03),2Na2S04,7H20, and the trihydrate in the case of 
each of the double ammonium salts. Measurements have been 
made of the density, refractive index, and electrical conductivity 
of solutions of mixtures of varying proportions of the acid zirconyl 
sulphate and one of the alkali sulphates. In the case of mixtures 
with potassium sulphate, the formation of a precipitate prevented 
the making of exact measurements. , W. G. 

: 16 * 
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Pure Antimony. E. Groschuff {Zdisck. anonj. O'hem.^ 191 S, 
103, 164--1S8).— Tecluiically refined antimony is purer ^ than 

electrolytic antiinoBy prepared by the electrolysis ot antimony 
sulphide solutions. The latter product when further refined gives 
a metal of a high degree of purity, containing less than 0*02% 
impurity. The different methods for purifying antimony and 
antimony compounds are reviewed. For the production of 
chemically pure antimony, the following process has been adopted. 
Antimony trichloride or peiitachioride is purified by distillation, 
and is then transfonned into the chlorantimonic acid, 
RbClfjH,4JHoO, described by Weinlaiid and Schmid (A., 1905, 
ii, 326). This compound is specially adapted to the separation of 
antimony from all likely metallic impurities. After purification 
]3y recrystallisation, the chlorantimonic acid is readily hydrolysed 
to antimonic acid, which is reduced to metal preferably by melt- 
ing with potassium cyanide. In a large preparation (about a 
kilogram) purified in this way, no impurities at all could be 
detected by qualitative methods. The melting point of the pure 
antimony is 630*3^. 

Methods for the qualitative and quantitative analysis of 
nominally pure antimony are given. The solution of the antimony 
is effected in a variety of wa3’-s, according to the impurities present. 
The antimony is then converted into chlorantimonic acid, which is 
fractionally crystallised. The impurities are concentrated in the 
mother liquors, which are combined and analysed by the usual 
methods. Pure antimony dissolves completely in red, fuming nitric 
acid without evolution of gas. Under certain conditions of pre- 
cipitation, antimonic acid is obtained in a sparingly soluble 
modification. E. H. E. 

The Hydrates with 3H.^O or nxSH^O. Marchl Delepine 
and Pierre Boussi {Bull. Soe. Mm., 1918, [iv], 23, 278 — 288). 
— A study of the dehydration of various platinichlorides, iridi- 
and irido-chlorides, and rhodochlorides containing 6 or I2H2O does 
not support Eosenstiehl’s views (compare A., 1911, ii, 270, 386) 
on polymerised water and water of crystallisation. W. G, 

The Acid Function of Osmium Tetroxide. L. Tscihtgaev 
(Compt. rend,, 1918, 167, 162 — 163). — That osmium tetro*xide has 
an acid function is shown by the fact that it forms definite com- 
pounds with the alkali hydroxides. The potassium compound, 
0 s 04,2K0H, the rubidium compound, Os04,RbOH, and the two 
compounds, Os04,CsOH and 20s04,Cs0H, are all crystal- 
line, of an orange or brown colour, and readily soluble in water, in 
which solution they ar© strongly hydrolysed. The compound 
[Rh,4C^H5N,Cl2]0H,20s04 was also obtained in the form of thin, 
yellow plates. ’ ' W. G. 
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BoroiXj Lithium, and Thallium in Volcanic Exhalations* 
A. Bbun {JhdL Soc. franc. Mhu, 1917, 40, 107— 110). ~ -These 
elements may very often be detected spectrograpliically in tlie 
saline sublimations of fuiiiaroles and in the altered scoria of 
Vesuvius and other volcanoes. Thallium was detected from 
Vesuvius, Etna, and Teneriffe in amounts ranging from 2-5 to 24 
in 10,000. It is present as the soluble chloride in association with 
ammonium and sodium chloride, or as an insoluble sulphide in 
association with sulphides of arsenic. L. J. S. 

Thallium in the Lead Sulpharsenate Minerals of the Bin- 
nenthal, Swit^ierland. A. Brun {Bull. See. franc. Min., 1917, 
40, 110 — 111). — Spectroscopic examination of crystals of sartorite, 
dufrenoysite, and jordanite, as well as all fragments giving a 
black or chocolate-brown streak, showed the presence of thallium, 
liutchinsonite [which contains 5% of Tl] was not detected amongst 
these fragments. The association with sulphur and arsenic is here 
analogous to the Vesuvian occiuTence. L. J. S. 

Minerals from the Stanley Antimony Mine, Idaho. Earl 
V. Shannon {A mer. Miti., 1918, 3, 23 — 27). — The ore consists of 
pure stibnite in a quartz-vein which carries some gold. The 
following mineral-species are described; stibnite, blende, gold, 
iron-pyrites, mispickel, kermesite, valentinite, cervantite, stibio- 
ferrite, and volgerite. The volgerite occurs abundantly as an 
earthy, dirty-white crust on stibnite; material from the interior of 
the crusts is more compact, somewhat translucent with a faint 
resinous lustre, and pale greyish-brown in colour. 3*082, II 31. 
The mineral is completely soluble in hot concentrated hydrochloric 
acid, and at a red heat it gives off some oxygen, the higher oxide, 
SboO;-, apparently passing into Sb 204 . It contains ILiO 12*6, 
Fe 203 T4%. The amount of water is lower than that required by 
the usual formula (Sb.^O.-^SHoO or Sb.>Or„4H.20), but this may 
perhaps be explained by the colloidal nature of the material. 

L. J. S. 

A peculiar Fibrous Form of Opal, George P. Merrill 
{Artur, Min., 1918, S, 11—12).^ — Bunches of light grey, asbesti- 
form material are embedded in a massive mixture of opal and 
chalcedony from Metolius, Oregon, It has the appearance of 
serpentine-asbestos (chrysotile),, but is brittle and is harsh to the 
touch. Under the microscope it is seen^ to consist of wavy, colour-' 
less, isotropic fibres. Analysis gave: SiO^ 89- 56; ALOg f 
4*72; loss on ignition, 5‘62%. L. J. S* 
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Ores of Manganese and Iron from the Crystalline Massif 
of Brostenij Ronmania. Y. C. Buturbanu (Bull Soc. franc. 

1917, 40 , 164 — 177).~A resume is given of previous papers 
(P. Foni, A., 1901, ii, 26; Butiireanu, A., 1908, ii, 955; 1909, 
ii, 745; 1912, ii, 949). Tlie minerals considered are manganites of 
manganese and iron (brostenites of Poni) and carbonates of man- 
ganese and iron (poiiites of Butureanu), The brostenites have 
been derived by the alteration of the ponites. Numerous analyses 
are quoted showing the wide range in composition. L. J, 8. 

Ulexite from Lang, California. William Foshag (Amer, 

1918, 3, 35). — ^This occurs in some quantity, associated with 
colemanite, howlite, and calcite, in the Sterling Borax Co. mine. 
It has a fibrous structure with a bottyoidal surface ; it differs from 
the ordinary type of this mineral in being more compact and harder 
(H- 31) and in its association with colemanite. Analysis gave: 

B.^03. CaO. H2O. NaaO. Toi^al. 

43-13 14-14 35-08 [7-05] 100-00 

The mineral is probably a lake de]>osit from the alkaline waters 
of the neighbouring streams, and the colemanite has perhaps ])een 
derived from it by the action of alkaline chloride solutions. 

L. J. S. 

Randaimite [ = Biatomite] from Madagascar. A. Lacroix 
{Ihdl Soc. franr*. 1916 , 39 , 85 — 88 ). — A bed of diatoinite, 

interbedded with basaltic tuffs, is exposed on the banks of the 
stream Sandrangoty, near Mt. Raynaud, in the extreme north of 
Madagascar. The material is white, porous, and fairly coherent. 
Under the microscope, the material is seen to' be colourless, 
colloidal, and to be composed of fusiform diatoms. Analysis by 
Raoult gave : 


8iO.. 

76-00 

TiO.. 

1-24 

A1,0,. 

0-24 

Fe,0,. 

1-80 

FeO, 

0-85 

MgO. 

0-07 

CaO. 

0*80 

Na,0. 

K3O. 

0-18 

0-12 

H.O 

at 105”. 
5-87 

H.,0 

(igii-)- 

0-07 

Organic 

matter. 

0-60 

Total. 

100-23 


The high percentage of titanium dioxide suggests that the 
impurities (Al^O^j and SiO^ [2'90%J insoluble in alkali) are due to 
the presence of admixed laterite. L. J, s. 


Lattice-like Inclusions in Calcite from North Burgess. 

Ontario. R. R I), Graham {Mm, Mag,^ 1918, 18^ 252 258).— 

Pale blue, coarsely crystalline calcite from this locality shows twin- 
striations, due to twinning on the obtuse negative 

rhombohedron <?(110), and encloses fine needles, which are arranged 
parallel to the edges of this rhombohedron. On dissolving the 
calcite in acid, these needles remain as a delicate and intricate net- 
work or latticedike ^ structure. Analyses of this material, I) 2'5, 
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gave tlie results under I and la, agreeing with tlie forinida 
oMgOj6SiOo,4H<^0. The material is. slightly attacked by hydro- 
chloric acid; after digestion with concentrated acid and drying at 
lOO^j the residue had the composition given under II. ‘ The blue 
calcite itself (anal. Ill) contains very little magnesia. 



SiOg. 

MgO. 

FeO. 

CaO. 

H,0. 

COa- 

Total. 

I. 

57-23 

30-35 

1*66 

0-37 

u.d. 

— 

— , 

Xa. 

56-37 

30-43 

2-47 

nil 

10-87 

— 

100-14 

11. 

63-93 

26-16 

1-21 

— 

8-08 

— 

09-38 

III. 


0-41 


56-12 


43-53 

100-06 

L. J. S. 


Mineralogy of Black Lake Area, Quebec. EuaE>jE Poitevix 
and R. P. D. Gkaham (M'iiseu7n Bull, Geol, Sm^vey Canada^ 1918, 
No. 27, 1 — 82). — An account is given of thirty-four mineral species 
found in the several asbestos (chrysotile) and chromite mines and 
quarries in the ‘serpentine belt’ near Black Lake, Megantio Co., 
Quebec. Many of these minerals are alumino'-silicates rich in 
lime, such as idocrase, gTossularite, etc., which are usually formed 
by the contact-metamorphism of impure limestones. In this area, 
however, they occur as fillings in dyke-like fissures penetrating 
peridotite and serpentine, that is, in rocks containing very little 
lime (0*20 — 0*68% CaO). These dykes are considered to represent 
the last phase of the igneous intrusions, when the residual acid 
magma or magmatic waters became enriched in lime by their solvent 
action on the surrounding rocks. Analyses are given of the follow- 
ing minerals: I. Biopside, colourless crystals from the Montreal 
chrome pit. Corresponding with the low percentage of iron, the 
refractive indices 0 = 1*676, 7 = 1*698) are lower than 

any previously recorded for diopside. II. Grossularite, colourless, 
transparent crystals from Southwark pit; refractive index, 1*734. 
III., lilac-coloured, and lY., yellowislx-green crystals of idocrase; 
the refractive indices ((d = 1*708; e = 1*705) of the lilac-coloured 
crystals are low. Y. — ^YII. Golerainite, a new species, forming 
ininute, colourless, hexagonal scales which are optically uniaxial 
and positive (W' = i*56), and are often aggregated as white rosettes 
or botryoidal forms. Analysis Y of the crystals leads to the 
fonnula 4Mg0,AL>03,2Si02,5Ho0. Analyses YI and YII are of 
the underlying matrix, which is white, finely granular to compact, 
and resembles unglazed porcelain in appearance; this material 



SiO,. 

AUOs- 

FoaOs. 

FeO. 

MnO. 

CaO. 

I. 

54-77 


0-17 

0-89 

0-11 

26-33 

II. 

39-49 

22-35 

— 

1-00 

0-15 

36-62 

III. 

36-88 

20-03 

0-85 

n.cL 

0-23 

37-6! 

lY 

36-62 

15-96 

4-30 

0-54 

trace 

38-66 

V. 

24-40 

22-77 

0-45 

n.d. 

0*09 

0-10 

VI. 

26-98 

16-10 

0-22 

nil 

0-20 

0-12 

VII. 

33-00 

13-12 

— 



trsice 

VIII. 

43-31 

0-38 

0-27 

nil 

trace 

0*12 

IX. 

50-29 


6-'23 

1-00 



ml 

X. 

48-88 , 


3-66 

1-36 



Ail 
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I. 

MgO. 

18-46 

(K,Na),0. 

HaO. 

Total. 

100-73 

bp. gr 
3-267 

11. 

0-28 

— 

— 

99-89 

3-60 

III. 

2-17 

— 

3-09 

100-86 

3-32 

IV. 

1*25 

— 

3-18 

100-51 


V. 

32-70 

0-30 

J9-63 

100-44 

2-51 

VI. 

36-56 

0-28 

19-91 

iOO-37 

2-44 

Vli. 

35-30 ^ 

0-26 

18-67 

100-35 

2-34 

Vili. 

40-03 

0-28 

15-77 

100-16 

2-51 

iX, 

29-99 

— 

13-30 

100-81 


X. 

31-41 

— 

15-67 

100-88 

— 


consists iiiaiiily of the iniiieral colerainite. A^III is of ‘ precious ’ 
or ‘ noble ’ serpentine from the Megaiitic mine ; this is chrysoprase- 
greeii and translucent with a somewhat waxy or greasy lustre. 
Included in it are sometimes grains and veins of chromite- and the 
rare mineral stichtite, a chromiferous magnesixim hydroxy - 
carbonate. IX and X are of porcellophite, an impure variety of 
serpentine ; IX is of pale grey material from the Megantic mine, and 
X, of pale brown material from the Hall chrome pit; both are- very 
compact, resembling dried clay in appearance, and so light that 
they float on water. L. J*. S. 

Flokite, a New Zeolite from Iceland. Karen Callisbn 
{MedcL Damk Geol. For., 1917, 5, No. 9, 1 — 6). — A specimen in 
the Copenhagen Museum, labelled ‘ Eskefjo-rd ? Iceland/ and 
regarded as mesoiite, proved on examination to represent a new 
species. It forms slender, flattened, monocliiiic prisms with perfect 
(100) at (010) cleavages. The crystals are water-clear or pale 
yellowish-green. Sections perpendicular to the prism-zone show a 
division into sectors with different optical orientations. != 

T4720, ~T4736; D 2T02; H 5. Before- the blowpipe, the 

material fuses readily with intumescence; it is not attacked by 
hydrochloric acid. Analysis by C. Christensen gives the formula 
Hs(Ca,Na 4 Ai.,Si 90 oo, 2 H.O, 

' “ HgO H„0 

SiOg. AlaOs. CaO. MgO. Na.O. >100°. <100°. Total. 

67-69 12-43 2-65 0-00 4-36 8-82 4-53 100-57 

L. J. S. 

The Mesosiderite-Grahamite Group of Meteorites : 
Analysis of Vasca Muerta, Hainhols, Simondium^ and 
Powder 'Mill Creek. G. T. Prior (Min. Mag., 1918, 18^ 
151—172. Compare A., 1916, ii, 635) f — In the Eose-Tschermak- 
Breziiia classification of meteorites, the mesosiderites are defined 
as consisting of iron and crystalline olivine and bronzite, with the 
metallic and stony matter in approximately equal amounts, whilst 
the grahamites contain the same constituents with the addition of 
plagioclase-felspar. It is now found that typical members of both 
groups contain abundant felspar, and that there is no essential 
difference between them. For the combined group, the earlier 
name mesosiderite is' retained. The members of this group consist 
mainly pf pyroxene and 'felspar, with nickel-iron in large' amount, 
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blit, ratiier unevenly distributed, and nodules of olivine soinewliat 
sparsely distributed, but occasionally of consider able size. 
Accessory constituents are troilite, chromite, and schreibersite. 
The felspar is nearly pure anorthite; the pyroxene is fairly rich 
in iron, the ratio of MgO : FeO being about 2:1; the olivine, on 
the other hand, is poor in iron, the ratio MgO : FeO being from 
G :i to 10:1; and the nickel-iron is poor in nickel, Fe:Ni = 10:l 
to 13 :L The cataclastic structure of the inesosiderites suggests 
that they represent a mixture of two types, to one of which belong 
the pyroxene and aiiorthite, aaid to the other the iron and olivine. 

Vaca Muerta (Chili). — Several masses (‘ Sierra de Choca/ 'Liaiio 
del Inca,’ ‘Doha Inez,’ etc.) are included in this fall. The bulk- 
composition (I) is deduced from analyses of the magnetically 
attracted portion and of the portions soluble and insoluble in hydro- 
chloric acid of the unattracted portion. la is of the olivine, corre- 
sponding with 10Mg2SiO4,Fe2SiO4, and I/; is the niiiieral composi- 
tion. Hainholz (Westphalia). — II the bulk-composition, of 
the olivine (7Mg2Si04,Fe2Si04), and III/ the mineral composition. 
Simondium (Cape Colony) (A., 1910, ii, 315). — ^This is much 
weathered. The portion of the unattracted material soluble in 
water contained NiO 1*28, CaO 0*91, SO.5 2*71%. Other detailed 
analyses are given. Powder Mill Creek (Tennessee). — The 
attracted portion contained Fe 73*15, Ni 5*61, insoluble 11'58, 
anorthite, etc. (9*66) = 100. The olivine gave Ilia, corresponding 
with 10Mg2SiO4.Fe2SiO4. The composition of some other meteorites 
of this group is also discussed. 


I. 

IL 


Nickel-iron. 


Pe. Ni. 
38-25 2-90 
42-13 4-00 


Co. 

0-36 

0-41 


Troilite. Schreibersite. 

Fe. S. Fe. Ni. P. SiO^. ALO 3 1'eoOo. Cr.Oj*. 

1- 37 0-70 1-27 0-70 0-35 26-02 5-87 1-36 0-45 

2- 52 1-44 0-30 0-23 0-10 21-69 4-99 2-77 0-33 


FeO. 

MnO. 

NiO. CaO. 

MgO. NagO. 1\0.. 

H 3 O. Total. 

I. 7-03 

0-24 

— 4-35 

7-36 

0-18 — 

0-54 09-39 

IL 6-19 

trace 

0-48 3-49 

7-07 

0-21 0-34 

1-20 99-95 


SiOo. 

FeO, 

MgO. 

Insol. 

Total. 

lA, 

39*89 

8*08 

49-50 

1-95 

100-32 

IlA. 

40-48 

11-59 

42-97 

2*76 

97-80 

iriA. 

40-18 

9-15 

48-91 

1-42 

99-66 


Nickel-iron. Troilite. 

Anorthite. 

Pyroxene, 

Ib* 

4Ti 

2 


17 

32 

IIb. 

46i 

4 


Hi 

27 


Olivine. 

Chromite, 

Rust. 

Schreibersite. 

Ib. 

U 

1 


2 

3 

IlB. 

U 

i 


4 

2 


L. J, S. 


Composition of tlie Meteorites Amana and Eagle Station. 
G. T. Prior (Min. 1918, 1,8, 173 — 179). — ^The Amana or 

Homestead , meteoric', stones, 'Which fell in Iowa' 'Co., Iowa, on 
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February 12fcli5 1875, were in fclie same year analysed by (b 1). 
Hinriclis; J. L. Smith, and by G, W. Giimbel and Schwager. These 
analytical results show some discrepancies amongst themselves and 
are not in agreement with the authors theory of the genetic rela- 
tionship ol meteorites (A., 1916, ii, 635). The following new 
analysis was therefore made. The iDulk-composition (I) deduced, 
from analyses of the magnetically attracted portion and of ilie 
portions soluble and insoluble in hydrochloric acid of the un- 
attracted portion, agrees with the following mineral composition : 
felspar 9*76, apatite 0‘22, chromite 0*44, bronzite 
(4-|MgSi03,FeSi03,|CaSi0s) 

30*75, olivine (SiMggSiO^jFe^SiO^) 40T5, nickel-iron 10' 99, iroilite 
6*25, water 0*47%. This meteorite therefore contains about 11% 
of nickel-iron in which the ratio of Fe:Ni is 8:1, whilst the ratio 
of MgO :FeO in the ferromagnesian silicates is 4:1; it thus occupic>s 
an iiiteriiiediatei position between the type-meteorites Cronstad 
(C2) and Baroti (03). 


F©. 

Mckel-iion. 

Ni. Co. 


S. 

SiO^. 

AlaOft. 

CrgOg. 

Fe^Os. 

9-71 

M9 

0-09 

3-97 

2*28 

39-27 

2-10 

0-32 

0-40 

FeO. 

MnO. 

CaO. 

MgO. 

NagO. 


H^O. 


Total. 

12-06 

O-OS 

1-78 

24-88 

0-92 

0*13 

0-47 

0-26 

99-91 


A new analysis of the Eagle Station meteorite, which was found 
ill 1880 in Carroll Co., Kentucky, gave II for the attracted portion 
and III for the olivine. These results confirm those of J, B. 
Mackintosh (1887). In the nickel-iron the ratio of Fe:Ni is about 
6:1 (instead of more than 10:1, as inmost other pallasites), and 
in the olivine the ratio of MgO :FeO is about 4 : 1 (instead of about 
7 :1). Ill coniposifrion, as well as in structure, this pallasite is thus 
exceptional; and it may perhaps be placed in the group A3 (A., 
1916, ii, 635). 

Be, Nu Co. SiOg. MgO. FeO. ''.Fotab 

II. 79‘74 13*08 1-04 1*42 1-74 0*77 (1-31) 100-00 

in, ^ _ i}9.22 42-31 18-83 100-36 

L. J. S. 


Analytical Chemistry. 


Qumone-Phenolate Theory of Indicators. Absorption 
Spectra of Solutions of Phenolsulphonephthalem and its 
Tetrabromo- and Tetranitro-derivatives and tbeir Salts, 
and of Analogous Substances. E. C. White and S. F. Aceee 
{J. Amer. Ghem. Soc., 1918, 40, 1092— 1099).— Since plieiiol- 
sulplioneplifclialein and its derivatives and their salts furnish the 
best series of indicators yet found for acidimetry and for the study 
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ol tlie quiiioiie-plieiiolate theory (White, Science^ 1915, 42, 101; 
Lubs and Acree, A., 1917, ii, 97 ; Lnbs and Clark, A., 1916, ii, 44, 
570; White and Acree, A., 1917, i, 340), the authors intend to 
make a series ol piienolsulphonethaleiiis covering a range of 
hydrogen-ion concentrations from 10~^ to 10“^® or more. 

The following results are established in the present paper. The 
yellow colour and the absorption spectrum of pheiiolsulphone** 
phthalein solutions are not altered by the addition of alkali hydr- 
oxide up to 0*75 mol. When more alkali is added, the yellow 
colour changes to deep red, and there is a corresponding shift in 
the absorption band. This is interpreted as evidence that the 
intense red colour of the alkali salts of indicators of this series does 
not come from the non-ionised quin one-phenol group, but arises 
from the quin one-phenol ate anioti. In accordance with this con- 
ception, it is found that the introduction of negative bromo- and 
niiro -groups into the phenol nucleus increases the ionisation of the 
phenol group, increases the conductivity, lowers the Pjj value, and 
gives to the solution a greater concentration of quinone-phenolate 
anions, and therefore increases the deep red colour and changes 
the position of the absorption band so as to cut out a part of the 
yellow. The addition of hydrochloric acid suppresses the ionisa- 
tion of the phenol group and changes the deep red colour into the 
yellow of the quinone, and therefore shifts the absorption band so 
as to include less of the yellow. 

The similarity of the absorption spectra of alkaline solutions of 
sulphoiiephthaleins, phenolphthaleins, aurin, fluorescein, and 
related substances gives evidence that the deep red colour in all 
these cases arises from the presence of a quinone-phenolate anion. 

C. S. 

Behaviour and Detection of the smallest Quantities of 
Carbon Monoxide in the Chlorate Pipette. K. A. Hofmann 
mid Helge Schibsteb 1918, 51, 837 — 842. Compare A., 

1916, ii, 636, 637). — It has already been emphasised that the rate 
at which hydrogen is absorbed in the chlorate pipette (sodium 
chlorate solution activated by osmium tetroxide; porous rods 
impregnated with platinum and a little palladium) is greatly 
le-ssened by traces of carbon monoxide. In order to render this 
influence most obvious, it is not advisable to consider the observed 
rate of absorption, for this depends on the surface area of the 
platinised* tubes which reach out into the gas, and these becoine 
more and more immersed in the chlorate solution as the oxidation 
proceeds. The exposed surface is obviously proportional to the 
volume of gas left unabsorbed, for the tubes are arranged vertically 
in a cylindrical part of the apparatus, and therefore it is possible 
to arrive at the relative rate of • absorption.” With pure 
hydrogen, this relative rate is constant, or slowly rises, until half 
the gas is absorbed, whilst traces of carbon monoxide' cause a rapid 
fall in this rate. If the pipette is. standardised and a curve is 
plotted connecting the relative rates of , absorption at ''half 
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volume’' wiili various proportions of carhon monoxide, tlie |)lieno- 
meiiO'n can be employed fiirtber for rjuantitative purposes. 

J. 0, W. 

Estimation of CMorine in Urine, Emil Votooisk {Chem, 
Zdf., 1918, 42, 317'--318).- -Ten c.c. of the urine are diluted with 
water to about 160 c.c., 5 c.e. of nitric acid and 6 drops of sodium 
nitropriiRside solution (0*6 gram of the salt in 3 c.c. of water) are 
added, and the mixture is titrated with 10 -mercuric nitrate 
solution until a turbidity develops; the turbidity, when the end- 
point is reached, should not disappear within less than two minutes. 

W. P. S. 

Detection and Estimation of Bromine, especially in 
Mineral Waters. Josu Casares and A. Tasw^t {AnaL Fis. Qnm., 
1918, 16, 226 — 228) .—A modification of Guareschi's ‘ method of 
estimating bromine (A., 1912, ii, 1208) which enables 0’0002 gram 
of bromine per litre to be detected. A. J. W. 

Volumetric Estimation, of Sulphur in Pyrites and Slag. 
Ei^nest Martin {Mon. Sa\, 1918, [v], 8, ii, 149 — 150). — The slag 
or pyrites is treated with aqua regia, the solution evaporated to 
dryness, and the residue redissolved in dilute hydrochloric acid. 
The solution is diluted, and sodium carbonate added. The assay 
may also be opened out by fusion with sodium peroxide or a mixture 
of sodium carbonate and potassium nitrate, dissolved in water, and 
carbon dioxide passed through to precipitate lead. After filtration, 
methyl-orange is added, and the solution exactly neutralised with 
hydrochloric acid. The carbon dioxide is boiled off, and to the 
luke-warm solution a known volume of standard barium hydr- 
oxide and phenolphthaiein are added. Carbon dioxide is bubbled 
through until the colour just changes, when the solution is cooled 
and titrated with A/2-hydrochloric acid. E. C. T. 

Estimation of Thiosulphuric, Sulphurous, Trithiouic, aad 
Sulphuric Acids in a Mixture. 0. Billeter and B. Wavre 
(Ilelretim Chim. Aota^ 1918, 1, 174 — 18Q).”“The authors describe 
methods by which the above-named acids may be estimated in a 
mixture of all four. The total sulphur present is oxidised to 
sulphuric acid by warming with bromine water and the whole 
estimated as barium sulphate. The sum of the sulphite and thio- 
sulphate is next estimated by titration with a standard iodine 
solution. The sulphite is then estimated alone by titration with a 
solution of sodium disulphide, according to the equation Na.,S .7 + 
NaoSOg = Na^S -i- 

The estimation is carried out in the presence of animoiiiiim 
chloride at the boiling point, the end of the reaction being indicated 
by the persistence of the yellow colour of the standard solution. 
It iS' also advisable to circulate a current of carbon dioxide over 
the ' solution , during titration . 
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Sodiinn trit}iionat 6 reacts with sodiuiii sulphide according to the 
equation NaoS 30 (; = 2 Na 2 S 20 .,;, and consequently can then 

be estimated by a further titration with standard iodine. The 
reaction is carried out by boiling the solution with sodium sulphide 
for a few ininutes, then adding sodium acetate and acetic acid and 
boiling to decompose excess of sulphide, and finally titrating wdth 
iodine. Should sulphite also be present, the thiosulphate titrated 
here will be made up ( 1 ) of that produced from the sulphite and 
( 2 ) that produced from the trithionate, but as the amount due to 
the sulphite estimation is known, the calculation of the concentra- 
tion of the trithionate follows. The method is yeiy good, and in 
the estimation of the sulphite the end-point is emphasised by the 
appearance of a turbidity due to the liberation of sulphur. The 
amount of trithionate may be estimated by two other methods. 
( 1 ) After the sulphite and thiosulphate have been titrated with 
iodine, sodium iodide is added and an excess oj iodine, and the 
mixture heated under pressure; this oxidises the trithionate to 
sulphate. The same action occurs with the tetrathionate formed 
in the hrst estimation, and allowance must be made for this. After 
boiling for a few minutes, the flask is cooled and the excess iodine 
titrated with thiosulphate. ( 2 ) This method is based on the decom- 
position by trithionic acid according to the equation = 

H 2 SO 4 -}- SOo + S. The mixture is acidified, and boiled while a 
current of carbon dioxide is passed through until all the sulphur 
dioxide has been expelled ; the free sulphur is then filtered off and 
the sulphate estimated with barium chloride. This sulphate will 
represent 97* 9— 97*5% of the trithionate, and, of course, contains 
the sulphate originally present. J. F. S. 

[Analysis of Organo-selenium Compounds.] Fritz vox 
Konek and Schletfer (Ber.^ 1918, 51 , 852 — 855). — See this 

vol., i, 407. 

MicrO“Daaaas Estimation of Nitrogen in Liquids Poor in 
Nitrogen. Georo Kraemer (/, Gkem., 1918, [ii], 97^ 59 — GO). — 
The micro-Kjeldahl method for estimating xiitrogen in small quanti- 
ties of liquids such as milk can be replaced satisfactorily by a 
micro-Dumas process working with approximately 0*25 c.c. [See 
also /, .SVm. Chew. In(f., 526 a .] D. F. T. 

The Estimation of Nitrogen By the KjeMaM , Metiod. 
A. ViLLiERS'and (Mlle.), A. Moreau-Talon (^BidL Soc. clmn., 
1918, [iv], 23, 308—311). — The authors advocate the combination 
of the method in which potassium sulphate is used with that in 
which mercury is used. The substance is digested with potassium 
sulphate and sulphuric acid until colourless, and, after partial 
cooling, 1 gram of mercury is. added, and the digestion is continued 
for . a quarter of an Four after the mixture has boiled. The 
remainder of the estimation is carried out' as usual. ' ' W . G. 
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The Estimation of Ammonia and HydrocMoric Acid 
hj Weigkmg as Ammonium CMoride^ A. Tilliers (BmL 
Soc. chim,, 1918, [iv], 23, A06-™308) Tlio author reaffirms ^ the 
accuracy ol liis method (compare A.,^ 1900, ii, 310) for the estima- 
tion O'f aiiuuonia or hydrochloric acid hy weighing as ainraoniuni 
chloride, 

Estimation of Ammonia in Urine, Sertim, etc- H. 
WiESSMANN (Landw. Versuchs.-Stat,, 1918, 91, 346 — 35^). ^Uis^ 
tillation in the presence of dilute sodium carbonate solution at oO^ 
and under 5 to 10 mm. pressure is recommended; urea does not 
yield any ammonia under these conditions. [See, further, J. Sor. 
njiem.Jnd.Ji32A.] W. P. S. 

Estimation of Nitrates and Nitrites. Wilhelm Streckeu 
(Bei\^ 1918, “51, 997 — 1004), — Two weiJ-kiiown reactions are 
employed for the estimation of nitrites and nitrates in mixtures, 
namely, those represented hy the equations ISTOo^ U-NHy 
2HoO and + 3Pe * + 4H* =NO -i- 3Fe“' + 2H20.“ The solution 
to be analysed, containing nitrites and nitrates equivalent to not 
more than OTl gram ISTaNOo and 0T8 gram KNO3, is dropped into 
a boiling, concentrated solution of ammonium chloride, at least 
100 times as much of this salt being taken as the nitrite present, 
the solution being in a flask which is provided with an apparatus 
for producing air-free carbon dioxide on the one hand, and a water- 
cooled Schiff's nitrometer containing potassium hydroxide on the 
other. After adjusting the pressure and noting the volume of 
nitrogen, a solution of iron in concentrated hydrochloric acid is 
introduced and the nitric oxide collected. 

The process and apparatus are minutely described, but contain 
no- novel features. J. C. W, 

The Estimation of Pliospboric Acid as Magnesium 
Pyropbospliat©. III. The Compotind Magnesium Tetra- 
ammonium Diphosphate. D. Balareff (ZeAtsok anorg. Ohem,, 
1918, 103, IZ' — 78. Compare this voL, ii. 266). — ^The presence, in 
solution of a large quantity of ammonium chloride when magnesium 
ammonium phosphate is precipitated affects the purity of the pre- 
cipitate and the accuracy of the result, which is low if the mag- 
nesium chloride is added to the phosphate solution, high if pre- 
cipitation is carried out the reverse way. The presence of an 
excess, of ammonium ions is likely to favour the forniation of the 
compound Mg[(NH4)2P04]2) but attempts to isolate this substance 
have failed. The precipitate of magnesium ammonium phosphate 
obtained from a solution saturated with ammonium chloride is 
found to be partly insoluble in hydrochloric acid after calcination, 
the insoluble portion being magnesium metapliosphate, and amount- 
ing to 10 — 17% of the weight of the calcined precipitate, Experi- 
ments show that the metaphosphate decomposes slowly when heated 
with a blast ffaihe, more quickly, however, than the, pyrophosphate. 
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Tlie liietapliosphaie is probably not formed by the direct decoiii- 
positiou Mgf (NH4).P04]. = MgCPOg). h- + 4H2O. There is 
always a certain loss of phosphoric acid, wdiich can be accounted for 
].)y the decomposition of magnesiiini tetra-ammoniiim diphosphate 
according to the equation Mg[(NH 4 ) 2 p 04]2 = HglSm.iPO,! -i- 
(NIi4)2P04. The animoiiium phosphate dissociates on heating, part 
of the phosphoric acid being volatilised, part reacting w-ith pyro- 
phosphate to form in etaphospliate. E. H. II. 

The Estimation of Phosphoric Acid as Ammonium 
Phosphomolybdate. A. Villiers (BiUL Soc. chivb. 1918, [iv], 
23, 305 — 306). — The author considers that his method (compare 
A., 1893, ii, •134), in which the phosphate is precipitated as 
annnoninin i>hosphomolybdate and weighed as such under definite 
cmulitions, is more accurate than that of Clareiis (compare this 
vol., ii, 128). , W. G. 

« A New Method of Qualitative Analysis without the Use 
of Hydrog^en Sulphide. Gustav Almkvist {Zeitsck. cmorg. Chem.^ 
1918, 103, 221 — 239).^ — The new method, which is described in 
detail, can he outlined as follows. The sample is first brought into 
solution, using aqua regia if necessary, but any residue insoluble 
in aqua regia need not be filtered off. Potassium hydroxide is 
added to the solution until its strength is about A, followed by 
potassium carbonate and hydrogen peroxide, the last to destroy 
oxalic acid and bring chromium into solution. The metals remahi- 
ing in solution, forming Group I, are arsenic, antimony, tin, 
lead, zinc, aluminiiini, and chromium. All other commoner metals 
are precipitated, forming Group II, except sodium, potassium, and 
ammonium, which form Group III. 

The solution containing Group I is divided into two parts. One 
|)art is reduced with iron and hydrochloric acid, whereby arsenic 
and antimony are reduced to metal, and eventually to their 
liydrides, which are identiffed by distillation, tin to stannous 
chloride. The. second part of the solution is treated with sodium 
sulphide solution in excess, lead and zinc being precipitated as 
sulphides, chromium as hydroxide, aluminium remaining in solu- 
tion as aluminate. The aluminium is precipitated as carbonate 
by a stream of carbon dioxide, the other elements of the group being 
identified by usuah tests. 

The precipitate containing the elements of Group II is dissolved 
!)y i.reatiuent with nitric acid and hydrogen peroxide. The 
scduble portion, including that part of the sample originally 
insoluble in aqua regia, is worked up by usual methods. The 
solution is treated with freshly precipitated stannic hydroxide and 
evaporated to dryness to precipitate silicic, phosphoric, arsenic, 
and antimonic acids, and again extracted 'With nitric acid. The 
acid solution is then' made .strongly ' alkaline and boiled with 
hydrogen peroxide to precipitate iron, ' bismuth, and manganese, 
then ammonium oxalate added to precipitate calcium, strontium, 
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and barium. The combined precipitates are evaporated witli 
acetic acid, when calcium, strontium, and bairiiim dissolve as 
acetates, iron, bismuth, and manganese being luiclissolved, Tlie 
individual elements are identified by usual tests. 

Tiie filtrate from the iron-barium preci]iitat.es contains silver, 
mercury, copper, cadmium, nickel, cobalt, and inagnesium. vSilver 
and mercury are precipitated as metal by means of liydrazine 
sulphate, copper as cuprous thiocyanate, and the remaining metals 
detected by special tests. 

The method does not claim to effect complete separations of ‘the 
different groups, but it is efficient for the qualitative detection of 
the common elements. The modifications of procedure necessary 
wlien acid radicles are present which may lead to the formation of 
complex metallic compounds are described in detail. E. H. R. 

Sulphide Precipitation of Group 2a Metals. Joseph 
Shibko {Ohem, New'^^ 1918, 117, 253 — -254). ~ When these metals 
are precipitated from a slightly acid solution of a brass or bronze by 
ammonium sulphide instead of hydrogen sulphide, the precipitate 
contains small quantities of zinc. [See also' J. Soc. Cheni, hid.^ 
517a,] C. S, 

Petersen *s Method lor the Qualitative Separation of the 
Cations of the so-called Third and Fourth Groups. Iwan 
Boltn and Gunnae Staeck {ZeiUch. anorg. (Jhem,, 1918, 103, 
69 — 72). — A number of modifications of Petersen’s process (A., 
1910, ii, 654) are suggested. After precipitating the metals of the 
second group with hydrogen sulphide, Petersen precipitates 
strontium and barium with sulphuric acid. Instead, the authors 
use sodium sulphate. The precipitate is washed with hot water and 
the washings are tested for calcium with ammonium oxalate. The 
residue is then ignited with a little pure cai'bon, dissolved in 4A- 
acetic acid and examined for barium and strontium in the usual 
way. The authors prefer reduction with carbon to fusion with 
sodium carbonate. 

In the separation of chromium from a mixture of iron, man- 
ganese, chromium, calciitm, and magnesium hydroxides, it is better 
to oxidise the chromium to chromate with sodium hypochlorite. 
When sodium peroxide is used, it cannot be completely washed 
from the residue, and on acidification the hydrogen peroxide 
formed reduces manganese dioxide, and the manganese, pa,ssing 
into solution with calcium and magnesium, is precipitated with the 
latter. 

For detecting zinc in the group of metals precipitated by sodium 
sulphide, the precipitate is boiled with alkaline sodium hypo- 
chlorite, zinc and chi'omium passing into solution. The solution is 
acidified with acetic acid, the chromate precipitated with barium 
chloride> and the filtrate tested for zixic with ammonium sulphide. 

In presence of oxalic' acid, the test for aluminium always fails. 
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Oxalic acidj if present , should be destroyed by boiling with 3% 
hydrogen peroxide and sulphuric acid. The Petersen process, wdtli 
these modifications, gives very satisfactory results. E. H. R. 

Estimation of Magnesia in Water. M. Monhaupt (Clmn. 
Ze-it.^ 1918, 42, 338). — The water is neutralised, using methyl- 
orange as indicator, treated with a quantity of potassium oxalate 
slightly in excess of the amount of calcium oxide in the water, and 
a definite excess of X/ 10-alkali solution (prepared by mixing equal 
volumes of A^/TO-sodiuin hydroxide and sodium carbonate solu- 
tions) is added; the solution is diluted to a definite volume, 
filtered, an aliquot portion of the filtrate treated with a quantity 
of calcium chloride equivalent to the oxalate added, and the excess 
of alkali then titrated wdth *Y/ 10-acid. W. P. S. 

Gravimetric and Volumetric Determination of Zinc 
Precipitated as Zinc Mercury Thiocyanate. Georoe S. 
Jamieson (J. A mer. Ghem, Soc,, 1918, 40 , 1036 — 1039), — -Lundell 
and Bee’s method of estimating zinc in alloys as zinc mercury thio- 
cyanate {Trans. Avier. Inst. 3Ief., 1914, 146) is subjected to 
criticism, the more important being : (1) arsenious compounds need 
not be removed, and (2) the factor for obtaining the weight of 
zinc is 0*13115, not 0T266, since the precipitate, after being dried 
at 102 — 108^, has the composition ZnHg(SCN)i, not 
ZnHg(SCN)4,H.O.^ 

Instead of weighing the zinc mercury thiocyanate, a trustworthy 
volumetric method of estimating the zinc in it is described, based 
on the reaction ZiiHg(SCN)4-i-6KIO.^-hl2SCl=:ZiiS04-fHgSO4 + 
211,804 -h4HCNH-6ICl-f6KClH-2H20; Cl. S. 

A New Reaction, of Osmium. L. Tschugaev {GomiA. rend., 
1918, 167, 235).-—When a solution containing osmium in the form 
of its tetroxide or as an osmichloride is warmed for a few minutes 
with thiocarbamido in excess and a few drops of hydrochloric acid, 
the liquid becomes coloured a deep red or a rose colour, according 
to the concentration of the osmium. By this means, osmium may 
be detected at a dilution of 1 in 100,000. The red compound has 
the composition [0s,6CS(NH2):*]^^s^ll20, and is thus analogous to 
the luteo-cobalt salts. W, G. 

New Method for the Rapid Destruction of Organic Matter. 
Paul Buret (Oonipt. rend., 1918, 167, 129 — 130). — The method 
consists in boiling the material with 10% sulphuric acid and 
ammonium persulphate until all brown coloration has disappeared, 
repeated additions of ammonium' persulphate being, made if neces- 
sary. The method is applicable to urines, hair, wool, and also to 
such substances as sugars, fats, glycerol, and cacodyl compounds. 

'W. G. 
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PregFs Microanaljtical Estimation of Metii.yl Groups 
attached to Nitrogen^ S. Edlbachek (Zeitsch. physiol Gheiu., 
1918 , 101 ,, 278 — 287). — An account of the difficulties eiieoiiiit ered 
iu carrying out Pregl's metliod, and of various iinproveuieiits by 
Tueaiis of which they have been overco-ine, the principal being i^be 
adoption of a quartz :flask instead of one of glass and the addition 
of a catalyst, gold chloride, which so accelerates the cleavage of tlie 
alk3d groups ’that the whole operation can be completed in one 
distillation occupying about thirty minutes. li. W. B. 

Reaction of Guaiacol Carbonate. A Test for Ethyl Ether. 
G. Maue {Pharm. Zeif., 1918, 63 , 255 — 256). — To identify the 
presence of guaiacol in guaiacol carbonate, 0*02 gram of the latter 
is dissoh^ed in 1 c.c. of alcohol, 2 drops of ferric chloride solution 
aijd 1 drop of formaldehyde solution are added, and 2 c.c. of 
sulphuric aci3 are then run in so as to form a layer under the 
mixture. A cherry-red ring develops at the junction of the two 
liquids. The test may be used for the detection of aldehydes in 
ethyl ether; although aldehydes other than formaldehyde do enter 
into the reaction, the author has found that the aldehydes which 
may be present in ethyl ether always include some formaldehyde. 
One c.c. of the ether is mixed with 0’02 gram of guaiacol carbonate, 
1 c.c. of water and 1 drop of ferric chloride solution, and 2 c.c. of 
sulphuric acid are added. Pure ethyl ether for amesihetic uses 
sliould not yield a red-coloured zone (absence of aldehydes) ; 
ordinary ether usually gives a reaction with the test. The sensitive- 
ness of the test is 1 in 300,000. W. P. S. 

Estimation of Cholesterol in Blood Serum. Adolph 
Bernhard (J. Biol, Ghem.^ 1918, 35 , 15 — 18. Compare Weston, 
A., 1917, ii, 156). — The new method combines the extraction 
method of Weston and Kent and the colorimetric method of Grigaiit 
{Conipt. rend, 8oe, Biol,, 1910, 68, 827). The cholesterol is 
extracted by a mixture of alcohol and ether (1 : 1), and an estima- 
tion can be completed in live hours. H. ’W. B. 

Cleavage of Digitonincholesteride. A. Windaus (Zeitsch, 
physM, (Jhem., 1918, 101, 276-Fi277. Compare Lifschiltz, this 
vob, ii, 179). — The author gives further details of his method for 
the preparation of cho-Iesteryl acetate from digitonincholesteride, 
but points out that the cleavage is more readily accomplished Ipy 
the action of hot xylene (Windaus, A., 1910, ii,'462) or by one of 
the more recent methods, involving the use of acetic anhydride 
(see Preacher, A,, 1917, ii, 275). H. W, B. 

Rate of ' Production of Colour in Alkaline Solutions of 
Dextrose .and Picrate. T. 'Addis and A. E. Shevky (J, Biol 
Ohem,y 1918,' 35, 43' — 51. Compare this vol., ii, 247).' — A full 
account of work previously published. H. W. B. 
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Modification of tlie Picrate Metkod for tiie Estimation 
of Bextrose in Blood. T. Addls and A. E. Shevky (/. Biol, 
t'heni., 1918, 35, 53“-“59). — The chief uiodificaiioii consists o-f the 
utilisation of a graph showing the increase of intensity of colour 
corresponding with increase in the concentration of dextrose for 
correcting the values for the dextrose in blood obtained by the 
picrate method of estimation. H. W. B. 

Estimation of Dextrose by [Sodium] Hypoiodite» E-ichard 
WiLLSTATTER and Gustav Schudel {Ber., 1918, 51, 780 — 781). — 
The dextrose solution is mixed with al3out twice the amount of O'liV- 
iodine solution necessary for oxidation to gluconic acid, a quantity 
of OTiY-sodium hydroxide which is 1*5 times as much as the iodine 
is slowly added, the mixture is left for twelve to fifteen minutes 
(or twenty minutes if the proportion of sugar is very small), and 
then the excess of iodine is titrated after slightly acidifying with 
Kulpliuric acid. Taking 10 c.c. of sugar solution, the average error 
is less than 0T% with 1% solutions, or less than 1*5% with 0*1% 
solutions. 

'Under these conditions, ketoses and sucrose are not affected, and 
therefore the method will be very useful in the estimation of 
aldoses in mixtures. The fundamental reaction is expressed thus: 
OH*CHo‘[CH-OH] 4 -CHO -f Io + SNaOH = 

OH-CH 2 *[CH‘OH] 4 UO.Na + 2NaI + 2HoO. 

J. c. w. 

Detection of Sugar in Urine by means of an Alkaline 
Copper Solution. H. Euoss (Zeitsch. physioL Gkem., 1918, 
lOi, 193 — 209). ~A modification of the Worm-Mtiller test is 
described in which the quantity of the alkaline copper reagent 
to be boiled with 5 c.c. of the urine depends on the density 
of the urine. The number of c.c. of reagent required is deter- 
mined by the formula 83(Z)-~1)4'0*7, where I) is the density of 
the urine. If a deposit of red cuprous oxide fails to form when 
the calculated volume of the reagent is mixed with 5 c.c. of urine 
under the prescribed conditions of temperature and dilution, the 
urine is normal. By the addition of glycerol to the reagent, its 
delicacy is greatly increased, so that the presence of dextrose may 
be detected iir even normal urines. , H. W. B. 

Estimation of Lactose in Admixture witb Smcroso and 
Invert-sugar. J. Grossfeld (ZettBch, Nah\ 1918, 35# 

249 — '256).^ — ^The following formulas, deduced from the results 
obtained by experiments with the pure sugars, are given for 
calculating the quantity of lactose in a mixture also containing 
sucrose and invert-sugar. The mixed sugars are inverted by heat- 
ing 50 c.c. of their solution at 100^ for thirty minutes with 2 c.c. of 
hydrcKihloric acid (D 1’125), and the optical rotation and reducing 
pf>we>r of the solution are then determined, the rotation being 
observed , after the solution bas remaine<l for twenty-four ; hours. 
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Lactose - 0'01375Z(.Z> + 16*7} aad sucrose - 0*01 145^(70- 6 /;), 
wiiere Z is the total reducing sugar (as iuvert-siigar) and IJ its 
specific rotation. 


Detection, of Metiijlpentosans. Kintaro i7shima and K insure 
Kondo (./. Tokyo Chem. Soc., 1918, 39, 185 — 198). —Methyl- 
pentosans frequently occur together with pentosans in vegetable 
substances. In such a case, Oshima and Tollens’s method (A., 
1901, ii, 484) for detecting methylpeiitosaus is the most sensitive. 
If other hydrocarbons of the hexoss group are present in addition 
to methylpeiitosans and pentosans, the spectroscopic determina- 
tion of methyl fur furaldehycle in Osliiina and Tollens’s method needs 
some skill, as hydroxymethylfurfuraldehyde derived from hexose 
will also be found, and its absorption spectrum closely resembles 
that of methylfiirfuraldehyde. The authors describe an improved 
method depending on the fact that hydroxymethylfurfuraldehyde 
can he destroyed completely by distillation with hydrochloric acid. 
Three to five grams of the sample are distilled according to Krober 
and Tollens’s method (compare A., 1902, ii, 288, 537). When the 
volume of the distillate reaches 300 c.c,, 100 c.c. of it are taken 
and subjected to a second distillation. When 30 c.c. of liquid have 
distilled, an equal amount of the first distillate is run into the 
distilling fiask by means of a separating funnel. This procedure 
is repeated until the whole of the first distillate has been added ; 
the di.stillatioii is then continued with additions of hydrochloric 
acid (D 1*06) in the same manner until the total volume of dis- 
tillate amounts to 400 c.c. To 5 c.c. of the second distillate, an 
equal volume of concentrated hydrochloric acid is added, and then 
a small quantity of a solution of phloroglucinol in hydrochloric 
acid (D 1*06). After five minutes or more, the precipitate 
of phloroglucide is filtered off and the absorption band of methyl- 
furfiiraldehyde determined in the filtrate. S. II. 


III. and the Detection of Fat. V. TL Mottram 
(Prf){\ Pk//,siol, AVic., 1918, xviii— -xix, J. ,/V/yxA/., 52 ; from 
Ahfitr,^ 1918, 3, 162 — 163). — For the detection of fat in 
physiological mixtures, 1 gram of’ the powdered solid is shaken 
with 10 c.c. of a saturated solution of Sudan III in 70% alcohol. 
The colour of the filtrate is compared with that of the control 
(1 gram of fat-free starch, etc., similarly treated). If the filtrate 
is markedly lighter in colour, more than 0*04% of fat is present. 
For the detection of fat in milk, the curd is treated with acetic 
acid and filtered; the contents of the filter are treated as above, 

S, B. S. 

Estimation of AEthraqumone. Harry F; Lewis (J. Ind. 
Mng, 1918, 10, 425 — 426). — Anthraquinone mixed with 

large amounts of anthracene or phen anthraquinone may be 
estimated by boiling the ■ mixture with an , excess of 5% sodium 
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hydroxide soiuiiou and zinc dust; the reduction product is soluble 
in alkahne solution, and is separated from the insoluble substance 
by hltratioii. Re-oxidation occurs when the filtrate is shaken with 
air, and the resulting anthraquinoiie is then collected, dried, and 
weighed. W. F. S. 

Analysis of Commercial '‘Saccliarin/* Estimation of 
o-B©nzoylsiilplioiiimide from the Ammonia Produced hj 
Acid Hydrolysis. H. Droop Richmond and Charles Alfred 
Hill {J, Soc. Chem, Inch, 1918, 37, 246— 249t).— The various 
methods available for the analysis of ‘‘saccharin” are criticised. 
It is shown that Reid’s hydrochloric acid method (A., 1899, ii, 581) 
is accurate but rather troublesome. Proctor’s method (T., 1905, 
87, 242) tends to low results; it is insufiiciently described and 
leads to discrepancies between analyses. By increasing the time 
of hydrolysis to four hours or the strength of the acid to i'5A, it 
becomes trustworthy. The following, method is recommended. 
The “saccharin” is boiled for two minutes with 10 c.c. of 7"5A- 
sodium hydroxide to expel free ammonia, and then for fifty 
minutes with 15 c.c. of lOA-hydrochlorie acid, using an efficient 
refiux condenser. The liquid is cooled and 75 c.c. of cold water are 
added; 15 c.c. of T-oA-sodium hydroxide are added^ and the 
ammonia is distilled into 20 c.c. of 0*2A-hydrochloric acid. The 
excess of acid is then titrated with O'lA-alkali, using methyl-red 
as indicator. J. F. S. 

Identification of th© Cinchona Alkaloids by Optical- 
crystallographic Measurements, Edgar T. Wherry and 
Elias Yanovsky (./. Amer. Client, Soc,, 1918, 40, 1063 — 1074). — 
Cinchonine, cinchonidine, quinine, and quinidine are separately 
crystallised from alcohol or benzene, and the crystals are optically 
examined under the microscope in ordinary light and in parallel 
and in convergent polarised light; the refractive indices are 
measured by the immersion method in solutions of potassium 
mercuric iodide and glycerol of known indices. Tables of the data 
thus obtained are given. It is shown that the individual alkaloids 
in a mixture of the four can be identified by the data, and a 
description is given of the application of the method to the identifi- 
cation of the alkaloids in a medicinal preparation. [See J, Soe, 
ahem. ImL, 529a.} C, S. 

Colorimetric Estimation of Brucine in Presence of 
Strychnine. A. WOber {Zdt&ch, angeto. Ghem,, 1918, 31 ^ i, 124). 
— The drawback of Dowzard’s colorimetric method of estimating 
brucine in presence of strychnine (P., 1902, 18, 220) is that the 
coloration fades with varying velocity according to the concentra- 
tion of the alkaloid solution. The strong nitric acid used for the 
reaction also affects the strychnine, producing a yellow coloration. 
The method may he rendered trustworthy by using a mixture of 
equal volumes of' strong nitric acid (D 1*4) and 20% siilphurie 
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acid as the reagent, and adding a small amoniit ol a satLirated 
a(|iieo!i.s solution of pot-assiuni chlorate i'lnmediai.eiy after the 
reaction. The standard brucine solution used for the cojiiparisoii 
should contain OT gram of strychnine. [See also J . Soc* C hem, 
Ind., 441a.] C. a. M, 

Extraction .of Nicotine from Aqueous Solutions. Karl 
Dangblmajer (Uhem. Zeit.j 1918, 42, 290). — Trichloroethylene is 
a useful solvent for extracting nicotine from its alkaline aqueous 
solution; the extraction is quantitative, and the nicotine may be 
recovered from the trichloroethylene solution by shaking the latter 
with dilute ’sulphuric acid. W. P. S. 

Identification of Novocaine. J. A. 8 ancii,ez {Bev, farm. 
Buenos-Ayres, 1917, 699; from A7in, Ohim, anal., 1918, 23, 137). 
— ^A red coloration is obtained when a 0*2% novocaine solution is 
heated with 2 drops of 10% sodium nitrite solution and 3 drops 
of sulphuric acid, then diluted with water and treated with 
Millon’s reagent. This reaction identifies the phenolic nucleus of 
the substance. The ethylic nucleus is identified by the formation 
of iodoform, and the aldehydic nucleus by distilling the substance 
with dilute sulphuric acid and manganese dioxide and testing the 
filtrate with magenta-sulphurous acid reagent. With bromine, 
novocaine yields a yellow precipitate, which dissolves when the 
mixture is heated. W. P. S. 

Th© Colorimetric Estimation of Hsemogiobin as Acid 
Hsematin. Ladislaus Berczeller {Biochem. Zeitsck, 1918, 87, 
23 — 35). — By means of an Autenrieth colorimeter, hsemoglobin can 
be estimated as acid hsematin, when a washed suspension of cor- 
puscles is employed. The method cannot, however, be employed 
for determining the amount of haemolysis in, for example, the 
Wassermann reaction, as it is interfered with both by the presence 
of serum and the solution of the antigen in organic solvents. 

S. B. S. 

Tryptoproteases. M. Francesco {Arch. farm. sci, aff., 
1917, 24, 3—22; from Bhi/dah Ahstr., 1918, 3, lGr)).---Fronr a 
comparative study of nine methods for determining the presence 
of trypsin, the author recommends the gelatin method of Fermi 
as the most delicate and trustworthy. It is fifty times as sensitive 
as the serum and casein methods for the protease of some of 
the pathogenic bacteria. S. B. S. 
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Comparati¥e Study of the Flame and Furnace Spectra 
of Iron* G. A. Hemsalecm {FkiL Mag., 1918, [vij, 36^ 209—230). 
— A direct comparison lias been made of the flame and furnace 
spectra of iron by the use of the same dispersion apparatus in the 
two series of observations. In the production of the furnace 
spectrum, finely divided oxide of iron was introduced into an 
electrically heated carbon tube by means of a current of air which 
had previously passed through a glass bulb enclosing an arc burning 
between iron electrodes. 

The furnace spectrum makes its appearance at about 1500^, and at 
this temperature the spectrum is the same as that obtained with an 
air flame burning in coal gas. Up to about 2400®, the flame spectra 
are identical with those given by the furnace at corresponding 
temperatures. This identity suggests that the cause of the emission 
is the same under the different conditions obtaining in the two series 
of observations, and the author supposes that the spectrum is 
directly due to the thermochemical dissociation of iron compounds. 
Above 2500®, the furnace spectrum undergoes a radical change, and 
it is supposed that this is due to the electrical conduction of the 
' vapour. 

In contrast with the above parallelism between flame and furnace 
spectra, it is noteworthy that the iron spectrum emitted by iron in 
the inner cone of an air-coal gas flame, the temperature of which is 
less than 1700®, contains lines which are entirely absent from the 
flame or furnace spectrum up to 2500®. Some of these lines are 
shown very feebly by an oxy-acetylene flame at a temperature of 
about 2700®, but their intensity is very much less than that of 
the lines in the explosive region of the air-coal gas flame. This 
anomaly in the behaviour of the low temperature Bunsen cone is 
'attributed to the affinity of iron for nitrogen, with the formation 
of a nitride. The cause of the emission is accordingly chemical, 
and the chemical excitation at a comparatively lO'W temperature is 
equivalent to that produced by thermochemical excitation at a 
very much higher temperature. In its development, the cone 
emission approaches, in fact, that of the self-induction spark. 

H. M. B. 

Spectrociiemical Notes. I- Polyketo-componads. II. 
Ailene andKeten. Ill, Spectrochemicai Practice. , K. von 
Aowees { Ber ,, 1918, 51, 1116 — 1133). — I. This section ' discusses 
the influence of the introduction of conjugated carbonyl groaps in 
a compound on the refraction and dispersion. As the subjoined 
•table shows, the simple conjugation .—CO •CO— causes unimportant 
exaltations, which , are not much more marked .when, further 

,VOL, OXIV, ii. ' 17 
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carbonyl groups are introduced, but conjugations with an ethylene 
linking of the types -CIC’CIO, and especially ~-CIC--CO*CO-, cause 
very considerable exaltations in refraction and dispersion. 


Formula. 

CH.;CO"COMe 

CO.'Et*CO.,Et 

CH/GO-GO-GOgEt 

CO(CO.Et}.> 

a^o.cco.^Etis 

CgHVCO'COMe 

COPh-GO-COMe 

(p)0M6-CeH,Me*C0*C0Me ... 

{pjOErCeH^Me-CO-COMe 

C^H.-COEdEt 



Mt 2d* 



+ 0'42 

+ 0‘4i 

4 - 9 % 



0*27 

0-27 


4 % 

0-60 

0-60 


0-57 

0*56 

10 % 

_ 

0-68 

0-68 


— 

101 

1-05 

— 


1-37 

L45 

— 

— 

1-27 

1-35 

80% 

. — 

1*46 

1-53 

78% 

— 

0*89 

0-94 

46% 

62% 


Most of the above compounds are already well known, but complete 
physical data are recorded in each case, for which the original 
should be consulted. ^-Etlioxy-otolyl methyl diketonej 
OEt- CeHgMe-CO-COMe, 

appears to be new. It crystallises in glassy prisms, m. p. 63 — 64*^, 
has Df 1-0524, no. 1*50733, 1*51270, 1*52888, at 65^, and is 

prepared as follows. o-Propionyl-p-cresol is ethylated by means 
of ethyl sulphate, the 'p-etlioxy-o-tolyl ethyl ketone^ m, p. 60 — 5P, 
is treated with amyl nitrite and hydrochloric acid, and the Oimne, 
in. p. 105 — 106°, is hydrolysed by boiling sulphuric acid. 

II. In this chapter, it is shown that compounds with cumulated 
ethylene linkings exhibit considerable exaltations in refraction and 
dispersion. For example, aa-dimethylallene, CMeoICICH«>, b. p. 
39—40*5°, has 4-0-60, E%j, 0*59, E\ - 2, 4-“ 21%, ES, - Sa 
18%. This is contrary to BruhTs rule {Ber,, 1907, 40, 1160), but 
is supported by the results obtained by Mereschkowski with .s'-tetra- 
methyialleiie and aa-diethylallene (A., 1914, i, 369). The influence 
of adjacent pairs of ethylene linkings is by no' means so great as 
that of conjugated double bonds, however; piperylene, 
CHMelCH-CHICHo, 

for example', has 4-1*81, A'Sb 2*10, - 2^ 4- 63%. 

Eetens have a similar system of cumulated double bonds, 
“CICtO, but this- system has no special optical influence, as the 
following table shows: 


Formula, 

E2«. 

E2„. 

PhE:0 

+ 0*91 

4-1.00 — 

PkEiCHa 

0*88 

0-95 — 

PhoC:0:0 

0*86 

0*92 ' — 

Et.;C;C:0 


-0-09 -2% 

The polymeride of diethylketen, namely, 

1:1:3: 3-tetraethylcyc?o- 

butaii-2 : 4--dione, has 

i:S. + 0-27, 

4-0*25, 4-4%, 


4- 1%, the increments being of the order noi'mally associated 
with the four-membered ring system, 

III. For the determination of the density of molten substances, 
the author recommends an ordinary pyknometer with a portion ol 
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one of its capillaries^ about 2 cm, long, graduated in iniliimefcres. 
Siicli an instrument is calibrated for different points along tbis 
scale, and in an actual determination the position of the liquid 
in the tube is noted. J. C, W, 


Effects of Ring Closure on Spectrochemical Proper- 
ties« ,1. Saturated Iso- and Hetero-cyclic Compounds, 
Unsaturated Isocyclic Substances, and tbe Question 
oi tbe Constitution of Benzene. K. ton Axjwbrs {Annalen, 
1918, 4il5, 98 — 168). — The author surveys a large field of 
material, and arrives at the following generalisations. Com- 
pounds the molecules of which contain one or more rings (isocyclic 
or heterocyclic) without linkings of any kind are optically normal ; 
only when the ring is under tension do the molecular refraction 
and dispersion exhibit exaltation or depression. The spectro- 
cheniical character is unchanged when a saturated side-chain closes 
to form a ring; for example, the pairs o-tolyl methyl ether and 
coumaran and o-tolyi ethyl ether and chromaii are optically 
identical, and the same holds for a large number of other coumarans 
and phenolic ethers. The closure of an unsaturated side-chain to 
a ring causes a weakening of the optical properties, which is the 
more pronounced the more unsaturated is the chain; for example, 
styrene derivatives and indene derivatives, acyclic dienes and cyclic 
dienes, and acyclic trienes and cyclic trienes. Alkyl groups and 
other substituents produce an effect opposed to that of ring closure 
in unsaturated compounds. Exceptions occur to all these general- 
isations. 

Contrary to earlier views, double linkings in open and in closed 
chains are not optically equivalent, the spectrochemical effect of 
cyclic double linkings being quite generally slighter than that of 
ethyleuic linkings. 

The two physico-chemical methods of investigation, spectro- 
chemistry and thermochemistry, both decide against the view that 
benzene and its hydrogenated derivatives are different in their 
innermost structure, and all the physical and chemical facts ally 
themselves best to a benzene formula containing three double 
linkings. 

The dfinsities and refractive indices of a number of compounds 
have been redetennined, and new detei'minations have been made 
in the case of a large number of coumarans, chromaiis, phenolic 
ethers, ketones, and indene derivatives. 

The following substances are new: Bz-mrxylyl ethyl ether ^ b. p. 
202—203°, 0*9487, 1-50297, % 1*50692, n,, 1*51874, 

% 1*52872 at 13*95°; b-hromo-o-tolyl ethyl ether^ b. p. 238 — 240°, 
Df®' 1*3592, 1*54387, 1*54858, 1*56186, 1*57332; 

^-ethoxy-m-toluic acid^ needles, m..p. 200 — 201 °, and its ethyl ester, 
b. p. 274—275°, Br 1‘0618, 1*51443, tip 1*51908, ^3 i*53259, 

1*54428 at 15*1°; and I'methyl-a^c-tefrahydro^-a-naphthal^ colour- 
less. leaflets, TO. p. ,88—89°.' C-. S, 

' 1 7—2 ' 
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Quinone-imide Byes. X- Absorption Spectra of the 
Simplest Tripbenyimetbane Dyes. F. Kehumanj^ and M. 
Sanboz 1918, 61, 915 — 922. Compare this vol., i, 311). — 

Tables are given which record the shades of colour and absorption 
spectra of the various series of salts of tripiienylcarbinol, its moiiO", 
di~, and tri-aniino~, and mono-, di-, and tri-dimethylaiiiino» 
derivatives, the substituents being in the para-positions. It is 
shown that the highest salts in all cases, ranging from the„ di-acid 
salt of tripiienylcarbinol to' the tetra-acid salts of magenta and 
crystal-violet, and obtained by dissolving the dyes m concentrated 
sulphuric acid, give pure yellow solutions with practically the same 
absorption band, beginning at about A 480 — 490 |ul|x. J. C. W. 

Quiaone-imide Dyes, XI. Absorption Spectra of; some 
Amino-derwatives of Napbtbapbenazoxomum. F. Kehrmann 
and M. Sandoz (Ber.^ 1918, 61, 923 — 928).— The absorption spectra 
of some amino-derivatives of 7 : 12-naphthaphenoxaziii© and their 
salts are recorded by tables of curves. The 5-amme is lemon-yellow 
and gives orange-yellow mono-acid salts and dark blood-red cli-acid 
'salts, all having the para-quinonoid configuration. The 9-ainine is 
orange-yellow and gives magenta-coloured mono-acid, greenish-blue 
di-acid, and bluish-violet tri-acid salts. The 5 : 9-diamine is orange- 
coloured, and its salts are as follow: mono-, violet-blue with red 
fiuorescence ; di-, orange-yellow; tri-, dark blood-red. The 9-di~ 
methylamino-derivative forms violet mono-acid and green di-acid 
salts. J. G. W. 

Action of LigM on Crystals. Feitz Weigert {Zeitsclu 
Ehktrocliein.^ 1918, 24, 222 — 237). — The extinction of crystals 
and the phototropic changes occasioned by light of short' wave-length 
have been examined in the case of j8-tetrachloro-a-ketonaphthalene. 
It is shown that no changes, other than the characteristic colour 
changes, are brought about in the crystallographic properties of 
0-tetrachloro-a-ketonaphthalen© by the action of light of short 
wave-length. The axial ratio remains constant even under strong 
illumination. The absorption spectrum of the crystals varies very 
much with the electric vector of the entering plane polarised light. 
When the crystal is not excited, two absorption bands, 395 and 
375 /jt/x, are observed if the entering ray is vibrating in the direction 
of the c-axis, but if the entering ray is vibrating in the 13 - 5-plane, 
an, end absorption at 420 fifi is observed. With excited crystals and 
the entering light in the c-direction, there is no change in the 
absorption spectrum, whilst in the a-6-plane the absorption is much 
p'eater, and an absorption band appears in the yellow-green; this 
is due to the phototropic colouring. The absorption spectrum of 
,, the 'solutions of jS-tetrachloro-a-ketonaphthalene in * ether and 
benzene' shows no 'characteristic bands, but in the long wave-length 
ultra-violet two' obvious , steps appear in the same positions as the 
, bands observed ^ with^ the crystals. Hence it appears that the solid 
'and " dissolved molecules are identical.' ' The 'effect for an'eqnal 
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quantity of energy wlieii the electric vector is in the c-direction is 
greater than when it is in th© a- 6-plane, since the absorp- 
tion is greater in the first case than in the second. The light- 
ing up of the crystal by plan© polarised yellow light only occurs 
when the electric vector^wibrates in the a-6-plane. The maximnni 
excitation of jS-tetrachloro-a-ketonaphthalene will therefore only 
occur when plane polarised light swinging in the c-direction is 
allowed to fall on it, since in this case the light produces no 
brightening in the opposite direction. Th© fact that the coloration 
does not occur in the solution, but only in the crystal, shows that 
the ordered, closely packed orientation of th© molecules in the 
crystal is th© cause of the effect. The two possible formulss for 
jS-tetrachloro-a-ketonaphthalene are considered in the light of the 
present results, and it is shown that one only is in accord with 
them, namely, that with Ch in the a-position. J. F. 8. 

Temperature-coefficients of the Action of Light on the 
Chlorine-Hydrogen Mixture with Monochromatic Light- 
M. Padoa and C. Bxjtironi ( Gazzetta , 1917, 47, ii, 6 — 9). — The 
velocities of the combination of hydrogen and chlorine at 10°, 20°, 
30°, and 40°, and for lights of different wave-lengths, have been 
measured, the mean temperature-coefficients being as follows: white 
light, T29; green (A=:550— 530), 1-60; blue (X=490— 470), 1*31; 
violet (X=4e0-440), 1*21; ultra-violet (X=400— 350), 1*17. 

T. H. F. - 

History of Substances Sensitive to Light. Boruttau 
(Zeitsch. angem. GJiem., 1918, 31 , 139 — 140). — The discovery of 
the colour change of silver salts under the iniliience of light is stated 
to be mentioned first by Konrad Gessner in 1565 in his work, De 
omni verum fossilium genera libri aliquot,’’ and not by Fabricius, as 
erroneously supposed. Gessner describes th© darkening of natural 
hornsilver when exposed to light. The later history of the subject 
is traversed. H. J. H. 

The Parent-snbstance of Actinium, a New Radioactive 
Element of long. Life-period. Otto Hahn and ’Lise Meitner 
(Phg$ikaL Zeitsch., 1918, 19, 208 — 218. Compare Soddy, Cranston, 
and Hitchins, this voL, ii, 211 ). — ^Th© history of the long search 
for the parent of actinium is detailed. Th© value for the halt 
period of actinium itself, given provisionally hy Mme. Curie as of 
the order of thirty years, has been confirmed for an ' actinium 'f)re- 
paration , studied during seven years, as well as for several more 
recently prepared specimens. Early attempts to detect the parent 
of actinium in uranium salts led to no result. In the -first successful 
experiment, 21 grams of powdered pitchblende were treated with 
hot concentrated nitric acid. Part of the undissolved' siliceous 
residue, mixed with some mg. of potassium tantalum fiuoride, 'Was 
treated with hydrofluoric add, 'which dissolved it for the 'most 
part, and the solution,'' after filtration 'and evap'oration, /wa^ 
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evaporated wiili concentrated sulphuric acid. Concentrated nitric 
acid dissolved most of the residue. The uiidissolved part was 
moiiiited on an aluminium sheet (Prep. I), and was found to give 
a-rays, which remained constant for some weeks and then slowly 
increased when the preparation was tested bare. Tested so as to 
cut out the a~rays of low range, the growth of the radiation was 
niucli mote marked, increasing some sixfold in the course of a year, 
the growth being linear with the time after the first few weeks. 
This indicated that the siliceous residues from pitchblende contained 
the sought-for parent of the actinium, resembling tantalum in 
chemical character and giving a-rays of low range in producing 
actinium, the products of which give a-rays of long range. 

This view was completely confirmed by working with larger 
quantities of rich pitchblende residues obtained from the Chinin- 
fabrik, Brunswick. These residues, after a preliminary treatment 
with hydrochloric acid in presence of a few mg. of tantalic acid, 
and after the addition of a few mg. of thorium nitrate, were treated 
as detailed for Prep. I. The rapid growth of the more penetrating 
a-radiation w’as confirmed, and the growth of an active deposit also 
found. After three weeks, no active deposit could be detected, but 
after five months an easily measurable quantity was found, and its 
growth thereafter could be followed and the active deposit itself 
shown to be that of actinium. The growth of the actinium emana- 
tion with time was also observed. Por the measurement of the 
range of the a-rays and the quantitative study of the growth of 
emanation and active deposit, preparations were worked up by 
Giesel at the Chininfahrik from 1 kilogram of pitchblende residues 
by the method described. The weight was reduced to 16 grams, 
and from this 73 mg., mainly tantalic acid, was obtained as a 
white powder, one thousand times as active as the material from 
which it was separated, and weight for weight forty-six times as 
active as uranium oxide. Assuming that 8% of the uranium atoms 
disintegrating produce ^^protoactiniumd^ the quantity in the 73 mg. 
is that in equilibrium with 86 grams of uranium. 

Concordant measurements of the range of the a-x^ays gave 
3‘314 cm. in air at 0® and 760 mm. (wrongly given in the summary 
and elsewhere as 3T4 cm.). From the Geiger Nuttall relation, 
using the values for the constants A and ^ deduced from observa- 
tions of the range of the a-rays of radio-actinium, the calculated 
half-life period is 180,000 years, but using the values found for the 
a-rays of actinium-X, the half-period calculated is 1200 years. It 
is df interest that in the latter research, Meyer, Hess, and Paneth 
observed for actinium itself a very feeble a-radiation of range 
3-38 cm., which was probably Aue to admixed nroto-actinium. 

Using 45 mg. pi the preparation, the growth of the actinium 
emanation was followed for 100 davs, in which time the amount 
increased to thirty times that present at the first measurement 
four days from preparation. After the initial period of gradually 
increasing rate ^ of growth, extending over forty days, due to the 
generation pf radic-actipium and' actipium-X, , the growth 
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continued linearly with the time. The growth of the active deposit 
from 9’5 mg. of the preparation was also followed. The active 
deposit showed a sevenfold increase between the first and the third 
month. 

Protoactiniuni is one of the five new radio -elements occupying a 
place ill the periodic table hitherto vacant, and the determination 
of its spectrum and atomic weight should be practicable. For each 
1 gram of radium in uranium minerals there should be 60 mg. of 
protoactinium if its life is 1200 years and 9 grams if its life is 
180,000 years. Its atomic weight is either 230 or 234, according as 
the actinium series is derived from uranium-JZ or uranium-/, and 
the former is indicated according to the Fajans generalisation, 
between atomic weight and life-period of isotopes, which makes the 
most probable value for the atomic weight of radioactinium 226. 
Its separation in quantity from pitchblende residue should enable 
purer preparations of actinium to be prepared than have yet been 
got, analogously to the preparation of radiothorium from old meso- 
thorium preparations. It should prove to be a radioactive sub- 
stance, the a-activity of which increases sixfold dining the lapse of 
some generations and then remains constant and permanent. 

F. S. 

The Life-period of Radiothorium, Mesothoriiim, and 
Thorium. ’Lise {Physikal. Zeiisch., 1918, 19, 257 — 263). 

— Measurements extended over seven years of ar, j8-, and also 
y-rays of six preparations of radiothorium prepared by electrolytic 
and chemical methods all gave quite linear logarithmic decay 
curves, the half -period for the six preparations varying between 
690 and 698 days, the mean being 696 days = 1*905 years, accurate 
to about 1%. 

The life-period of mesothorium-Z was determined by a new method 
from the growth of radiothorium from mesothorium initially quite 
free from radiothorium. Mesothorium as free as possible from 
radium was prepared from mantle-ash by the firm of Elnofier and 
Co., Plotzensee, the preparation being crystallised three times at 
fortnightly intervals to remove radiothorium and its products. 
Tested for radium, it was found that only 0*8% of the jS-rays and 
0*62% of the y-rays were due to this element, which was corrected 
for. By comparing the curve obtained with theoretical curves 
drawn for various periods of mesothorium, the results were found 
to agree well with a value 6*7 years for the half-period. This new 
value was checked by observation of the decay of the activity of a 
preparation of mesothorium, prepared by Hahn in 1906 and 7*1 
years old at the commencement of the measurements. The period 
again found, 6*7 years, is considerably higher than the value, 5*5 
years, for the half -period of mesothorium commonly accepted. The 
maximum of the a-activity of a mesothorium preparation is calcu- 
lated to be 4*83 years from preparation, and of the y-rays, through 
0^,5 cm. of lead, 3*34 years. For prepprations of equal a-activity of 
radium and radiothorium respectively in equilibrium with their 
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a-ray products^ the y-rays of radium are 1*5 times those of radio- 
thoriiiin and 0’9 times those of radiothorium and inesotlioriiim in 
equilibrium. 

The life-period of tliorium was calculated by a somewhat elaborate 
method depending on a comparison of the a-rays of radium and 
thorium preparations under defined conditions, and found to be 
2"37 X 10^® years (period of half-change), which is somewhat greater 
than previous estimates — 1*28 (Geiger and Rutherford), 1“86 
(McCoy), l'5(xl0^® years) (Heiinan). The above value is reduced 
to 2*16x10^^ years if the just published value for the half-period 
of radium is taken as 1580 years (Hess and Lawson). F, S, 

Radioactivity in Natural Sardinian MaterialSy wifli 
Minerog‘enetic Particulars. Aurklio Serra {GazzeMa, 1917, 
47, ii, 1 — 5).— -A Sardinian porph^nitic granite is found to be radio- 
active, its activity being a = 0*00010. The activity is shown to be 
due to the presence in the rock of uraniferous biotite; the biotite 
has been subjected to the action of water which has previously 
traversed strata of uraniferous mica, the thickness of the latter 
determining the greater or less radioactive power. T. H. P. 

Abnormality of Strong Electrolytes. II. Electrical 
Condnctivity of Non-aqiieons Solutions. Jnanendra Chandra 
Ghosh (T., 1918, 113, 627 — 638). — In* a previous paper (compare 
this vol., ii, 215) it has been shown that the- variation of the con- 
ductivity of aqueous solutions of salts with dilution can be satis- 
factorily accounted for by equations which the author has derived 
from certain assumptions relative to the nature of electrolytes. It 
is now shown that these equations may be applied with equal success 
to the conductivity of non-aqueous solutions of strong electrolytes. 
In all, some thirty different solvents have been examined with refer- 
ence to the influence of dilution on the conductivity of one or more 
dissolved electrolytes. 

The behaviour of Walden’s ^'nonnal electrolyte” (tetraethyl- 
ammonium iodide) can only be explained on the assumption that it 
at first undergoes polymerisation and then ionises as a ternary 
electrolyte in accordance with the equation (NEtil)^ = 2 NEt 4 * -f 
or (NEtJL=r(NELV' + 2r. 

From his observations on the conductivity of tetraethylaminonium 
iodide in different solvents, Walden found that the product of the 
dielectric constant (J)') and the cube root of the dilution (F), for 
which the degree of ionisation has a common value, is the same for 
all solvents. In other words, T> J F is independent of the nature 
of the solvent. It is shown, that this empirical relation follows at 
once from the author’s equations, in which represents, how- 

ever. the activity coefficient and not the degree of ionisation in the 
Arrhenius sense. , H. M. B, 

Electromotive Behaviour of Oxygen and its Anodic 
Evolution below the Reversible Oxygen Potential. G, Grttbe 
an.dB. t>viJK^^{ZeiU€h, BUl3toche7n,, i918, 24, 237—248). — ^With 
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tile object of ascertaining the nature of the process occurring on 
an anodicaily polarised platinum electrode during the evolution of 
oxygen, the authors have measured the oxygen potential on such 
an electrode which at the same time is polarised by a measured 
direct current and an alternating current. The latter acts in the 
same way as a depolarise! of measured strength. Series of -measure- 
ments are recorded for alternating currents up to 4*0 amperes and 
current densities up to 0'287 ampere per sq. cm. All measurements 
were made at 20° and in 2A-sulphuric acid. A further series of 
measurements is recorded for iY-sodium hydroxide for depolarising 
currents up to 5*0 amperes and 0*358 ampere per sq cm. current 
density. It is shown that the depolarising action of the alternating 
current is due to the reduction of a platinum oxide by the cathodic 
component. If the alternating current is slowly increased in 
strength along with a steady direct current, the oxygen potential 
(that is, the anode potential) falls below the value for the reversible 
formation of oxygen. The potential curve obtained from the 
measurements falls into three parts which are separated by inflec- 
tion points. The highest of these curves corresponds with 
e;i = 2'0 — T5 volts, the next to e^=l*5 — 1*23 volts, and the lowest 
with e;i, = l*23~T0 volts. This compels the assumption that the 
electromotive activity of oxygen above its equilibrium potential 
causes the formation of two different platinum oxides. The oxide 
which is active over the region € 7 ^ = 2*0 — 1*5 volts is unknown and 
is higher than PtOs- In the region = — 1*23 volts, the dis- 

solved oxide PtOg brings about the evolution of oxygen, whilst 
below 1'23 volts the evolution of oxygen is due to the reaction 
H 2 O 24 -O — H 20 -I- 02 . The hydrogen peroxide necessary for this 
change is produced by alternating current on the anode. The most 
probable value for the oxygen potential is given as ^ 71 = 4-1*23 volts. 

J. E. a 

Kinetics of Reactions with Electrolytes in Homogeneous 
Systems. Run. Wegscheiber {MonatsK^ 1918, 39, 15 — 86). — A 
theoretical paper in which the kinetics of the various types of reac- 
tions' with electrolytes are discussed. Replaceable electrolytes are 
characterised as those which have the same type of formulse, 
are not ionised in stages, have the same dissociation constant, 
have either a common ion and only one unlike ion, or are- 
binary electrolytes. In' the case where ail the electrolytes are 
replaceable, it is showm that they have the same degree of dissocia- 
tion, and this depends on the total concentration of the' electrolytes 
only. With electrolytes having dissimilar ions, the degree of dis- 
, sociation does not depend on the electrolyte, but on the nature of 
the ion-forming radicles. If in a reaction only non-electrolytes and 
replaceable electrolytes are present, then the degree of dissociation 
does not change if the total concentration of the electrolytes does 
not change. In'‘ general, the course of an electrolytic reaction is 
different in accordance with whether a' separation of electrolyte 
occurs or 'not, A statement is evolved which represents' the change 
in -dissociation of a non-replaceable electrolyte, in the presence of 
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replaceable electrolytes^ during tlie course of a reaction 
witL constant total ion concentration. The relationship between 
the velocity constant, as obtained from the law ol mass 
action^ and the course of the reaction is examined for the 
case where only one electrolyte is active (1) as relating 
to the iinclissociated molecule, and ' (2) either as relating to 
all the ions or only tO' one ion ol a given molecule. The case oi‘ 
simtiltaneo-us reactions with a single electrolyte, and reactions wutli 
two electrolytes are also considered. The regularities found in 
these cases are illustrated by means of well-investigated reactions. 
In the case of the barium catalysis of Abel and the cation catalysis 
of Holmberg, it is shown that the formulaB obtained are quantita- 
tively accurate, despite the presence of strong electrolytes. It is 
clearly shown that the electrolytic dissociation theory is not only 
not disproved by chemical kinetics, but is strongly supported. 
T^urther, the view of the over’whelming importance of the ionic 
condition in bringing about chemical reactions must be very much 
restricted. It is also shown on what conditions the divergencies 
from the laws of chemical kinetics depend, and also how the sensi- 
tiveness of kinetic calculations depends on uncertainty of the value 
of the degree of dissociation, J. F. S. 

Electrociiemical Behaviour ol Molybdenum and some 
Molybdenum Compounds. Kuno Wolf Tech. Hochsclmle 
Aachen, 1918, 38 pp.; from Chem. Zejitr., 1918, i, 608—609),— 
For the electrolytic estimation of molybdenum, the metal is 
separated in the form of the hydrated sesquioxide, and is then dried 
and converted into the trioxide by ignition at 425^^3 sublimation 
occurs at 450^. The separated sesquioxide or hydroxide has an 
electrolytic and at first a pseudo-metallic conductivity. On account 
of the poor yield, the electrolytic preparation of hydrated molyb- 
denum sesqiiioxide is not practicable. Pure' molybdenum, freezing 
point 2250^, I) 8*95, prepared from the commercial metal, can be 
formed into sticks without pressure, treatment with a current of 
hydrogen for five to^ six hours at 2250*^, however, being necessary 
for the reduction of included oxides. Pure molybdenum free from 
oxide is converted by chlorine intO' black, deliquescent molybdeiiiim 
pentachloride, which on treatment with hydrogen at 250*^ yields 
the deep brownish-red, amorphous trichloride; this, when, heated 
in a current of carbon dioxide, decomposes gradually with forma- 
tion of the volatile teti^achloride and the refractory pale yellow, 
amorphous dichloride; the lower chlorides of molybdenum are much 
more ^ stable than the higher towards air and water* In the pre- 
paration of the dichloride from molybdenum, it is important to 
exclude every trace of oxygen, because when heated in air the 
dichloride gives a cloudy white sublimate and a black residue of 
oxide. The dichloride gives yellow solutions in aqueous sodium hydr- 
oxide or potassium hydroxide, which deposit the black dihydroxid© 
when boiled. The alcoholic solution conducts the electric current, 
the molecular conductivity increasing on dilution; hydrogen and 
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the ox}xliioride, Mo 3 (OH) 2 Ci.,, and sometimes molybdenum, are 
liberated at the cathode, whilst acetaldehyde and ethyl chloride are 
formed at the anode. By combination with an alcoholic calomel 
electrode, the electrolytic potential for molybdenum /molybdenniii 
dicMoride dissolved in alcohol has a value 0*552 volt referred to- 
the hydrogen electrode as zero. In the potential series molybdenum 
falls between mercurous mercury and ter valent antimony, ■ The 
alteration of the potential with dilution corresponds only qualita- 
lively with Nernst’s formula. D. E. T. 

Electric Nebulae of Autipyretica, H. Zwaarbemaker and 
II. Zeehuisen (Proc. Ji. Akad, W etensch, AniHterdani, 1918, 20, 
1212 — 1277). — The electric charge which is developed when a solu- 
tion of an odorous substance in water is sprayed (Zwaardemaker. 
A,, 1917, ii, 63; see also Backman, A., 1917, i, 498) is also produced 
by solutions of other substances, odorous or odourless, such as 
saponius, giiicosides, alkaloids, antipyretxca, and other physiologically 
active substances. In order to produce the electric pheiioinenoii, 
the substance, added to water and sprayed with it, must satisfy 
certain conditions: (1) it must be soluble in water; (2) it must 
lower the surface tension; (3) it must volatilise when spread over 
a large evaporation area. Inorganic acids and salts, glycerol, 
sugars, dextrin, lecithin, and albumin do not produce the pheno- 
menon. 

A saturated aqueous solution of the antipyretic alkaloids, 
quinine, qiiinidine, cinchonine, cinchonidine, etc., sprayed under 
an over-pressure of 2 atmos., charges positively a screen at a distance 
of about 25 cm., the air around it and at some distance from it 
being charged negatively. The effect, is less pronounced than that 
caused by odorous substances. 

The charge produced by salicylic acid and its derivatives varies 
from zero in the case of insoluble phenyl and benzyl salicylates to 
a moderate effect with salts of salicylic acid and to effects 
caused by salicylic acid and its liquid derivatives, which are 
sometimes stronger than those due to typical odorous sub- 
stances such as camphor. The salts owe their electrifying power 
to the anion; the cation lessens the charge of the nebula. The 
optimal electrifying power of salicylic acid is produced by a milli- 
normal solution.. 

The third group of antipyretica, examined comprises quinoline 
derivatives, pyrazoles, and p-aminophenols. The electric pheno- 
menon IS produced by pyramidone, phenacetin, and citrophen with 
moderate intensity, somewhat more strongly by kairine, and is 
extremely distinct in the case of antipyrine, salipyrine, acetopyrine, 
tussol, antifebrin, and euphorine. 

To obtain normal results, the sprayer must be earthed. The 
magnitude of the electric charge is greatly affected by the addition 
of sucrose or sodium, chloride to the solution. The charge is always 
increased by the former, but the effect of sodium chloride depends 
on its concentration. , ■ C. S. 
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Mew Crjoscopic Tube and Method* Giuseppe Odbo 
(Gazsetta, 1917, 47, ii, 188 — 199). — The tube described and figured 
differs from the usual form in having a wide side-tube set obliquely 
to the main kibe near the bottom of the latter. This tube is closed 
with a stopper, and is used for the rapid introduction of solvent 
and substance. The arrangement is intended more especially for 
working with very hygroscopic substances. B. V.. S. 

Condition of Substances in Solution in Absolute Sul- 
phuric Acid* ¥1* G. Oddo and A. Casaljno (Gcwzetta, 1917, 
47, ii, 200 — 232, Compare Oddo and Scandola, A., 1910, ii, 1035). 
— Continuing this investigation, the authors have studied the 
behaviour of thirty-one organic acids dissolved in absolute sulphuric 
acid. In the case of the monocarboxylic acids, such as n-butyric 
acid, the molecular weight observed is a little more than 50% of 
the true molecular weight, indicating that these acids form dis- 
sociated oxonimii salts. Among the dicarboxylic acids, oxalic acid 
gives the highest values, exceeding 80% of the molecular weight, and 
the percentages observed increase with the concentration. The 
rest of the acids examined in this series have apparent molecular 
weights which are smaller the more distant the two carboxyls, and 
the figures obtained decrease with the concentration. The con- 
clusions which may be drawn from the experimental data as to' the 
constitution of solvent and solutes are discussed. E. V. S. 

Condition oi Substances in Solution in Absolute Sul- 
phuric Acid. VII. O. Oddo and A. Casalino (Gazzeita^ 1917, 
47, ii, 232 — 243. Compare preceding abstract). — This paper deals 
with the behaviour of certain aldehydes, ketones, lactones, and 
anhydrides in absolute sulphuric acid. The aldehydes, ketones, 
and lactones behave like the monobasic acids described in the pre- 
ceding paper. Acetic anhydride has 48*9 — 34*3% of its true mole- 
cular weight, succinic anhydride 89*1—68*4%, and phthalic 
anhydride 11T7 — 89*0%. The variations in each case correspond 
with varying concentrations. E, V. S. 

The Laws of the Vapour Pressures of Water and of 
other Vapours.' Pieteo Enrico Brunblli {Miovo Cim.^ 1917, [vi], 
14, ii, 55 — 68). — The formula logp~23*0864V—4‘6log!r- 
2980*46/T — 0'00278 Th~ 0*000002826T2, where p is the pressure in 
mm. of mercury and T is taken to he 273*09 + gives the vapour 
pressure of, water more exactly and over a longer range of tempera- 
ture than any of those hitherto proposed. Similar fo-rmulse are 
given for carbon dioxide and ammonia, and in' these cases, also the 
agreement with observed' values is satisfactory. E. V. S. 

Th© Saturated Vapour Pressures of Substances of High 
Atomicity. Amk^ {Gompt rend., 1918, 167, 267—270. Com- 
pare "this wol., ii, ,294).’ — ^The formula given for compounds contain- 
ing’" 'more than eight atoms,; in their molecule is, IIs=r®^/ar, where 
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and formula are given in the cases of pentaiie, hexane^ 
heptane^ and octane showing the variations of F with the reduced 
temperature r. The calculated values are in fairly close agree- 
ment with those observed hy Young for these four hydrocarbons. 

W» G. 

Til© Manipulation of ¥olatiie Substances. III. Alpeed 
Stock (Ber., 1918, 51, 983 — 989. Compare A., 1917, ii, 442 ). — 
The following pieces of apparatus are described with diagrams, and 
an account is given of their applications. 

I. An improved form of gas-holder for substances which can be 
condensed by liquid air (ibid,). . 

II. (a) All arrangement for filling a tube with a gas or mixture, 
without exposure to the air, and sealing it, for example, a mixture 
of hydrogen bromide, monosilaiie., SiH^, and aluminium bromide, 
and (5) a simple device, '^vacuum tube 
opener/^ for breaking the capillary of a 
sealed tube and leading off the gases it 
may contain without exposure to the 
air. 

III. A simple apparatus for analysing 
a gaseous mixture by measuring the 
pressure of the gas left uneondensed at 
different temperatures, suitable for cases 
in which the uncondensable impurity is 
not more than 25%, and is, of course, 
insoluble in the liquefied gas. The con- 
struction of the apparatus is sufficiently 
clear from the annexed diagram, and it 
is used as follows. A suitable volume of 
the gas is admitted into the measuring 
tube over mercury, which is easily done 
without disturbing the column in the 
side-limh, this serving as a manometer. 

The open end is closed with a good 
stopper, and the constricted end is then immersed in the 
cooling bath, such as liquid air, and when the levels of the 
mercury columns are steady, the volume of the unabsorbed gas is 
read off and the pressure upon it found from the difference 
in the mercury levels. The temperature of the residual gas will 
not be uniformly the same as the initial gas, for part of it will be 
within the range of the cooling-bath. A sufficiently accurate 
correction may be made by noting the contraction in volume when 
the tube is filled with air and the constricted end is placed in the 
bath, the immersion being to the same depth, as in an actual 
analysis. Having now corrected the initial and final volumes,' to 
A.y.jP., the determination of the proportion of unabsorbed gas is 
simple. ' J. C. W. ' 

Tkermochemical Studies- Daniel Lagebl5f {I, pr, 

1918, [ii], 97, 137—140). — ^As an extension, of the earlier paper 
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(tilis vol.j iij 62)y ife is shown that if Zubo-w’s experimental values 
are corrected by a divisor 1*00888 instead of 1*007, as suggested by 
Roth, the results thus obtained for '^/.-hexane and '/z-octane are 
almost identical with those calculated by the author. D. F. T. 

The Characteristic Equation of Fluids- Pibebe Welss 

rend., 1918, 167, 293 — 296. Compare this vol., ii, 291). — 
A inathematical discussion of the subject. W. G. 

The Characteristic Equation of Fluids. Pibreb Weiss 
{(.Jompt. rend., 1918, 167, 364—366. Compare preceding abstract). 
— By combining the equation expressing the law of dilatation (lov. 
cit.) and the general equation ll — ajv'^ for the. law of internal 
pressure, the characteristic equation of fluids ])ecomes 

where a, h, and ij are constants, and 11 is the constant of perfect 
gases. Very different combinations of these constants may occur 
for the same substance, but generally the values ^ = 1 and ?j = 2 in 
the region of large volumes, and in that of high densities ^ is great 
and the co-volume is small. W. G. 

The Molecular Condition of Alloys in the Crystalline 
State and its Relation with the Form of the Equilibrium 
Diagram. G, Masinu {InL Zdtscli. Metallo.^ 1916, 9, 21 — 37; 
from Chem. Zentr., 1918, i, 703 — 704). — The idea of extensive dis- 
sociation in compounds which over a considerable range of con- 
centration are able to form mixed crystals with the two components 
is not opposed to crystallographic or general considerations; indeed, 
from the point of view of the phase rule also, dissociation is possible 
in the solid state with such compounds as opposed to compounds 
which are unable to form mixed crystals. A compound which is 
largely dissociated in the solid state and is capable of taking 
only small quantities of the com23onents into- solid solution can, as 
an indepenclent ci-ystalline entity, possess a slight solvent power for 
the components only over a small temperature interval in the 
immediate neighbourhood of the temperature boundary of its area 
of existence, for example, of the m. p. A highly dissociated com- 
pound which forms mixed crystals with its components over a wide 
rang© of temperature must also give rise to homogeneous mixed 
crystals over a large interval of concentration. If, however, the 
crystalline form of a compound possessing very limited miscibility 
is stable in the solid state over a wide range of temperature, the 
compound can be only slightly dissociated, and the extent of the 
possible dissociation is propo-rtional to the breadth of the area of 
existence of the' homogeneous crystals. It is thus possible from 
the equilibrium diagram to draw a conclusion as to the molecular 
condition of an alloy, but the decision concerns only the upper 
'limit of the degree of dissociation ; an extensive range of solubility 
in, the solid state is not trustworthy evidence of extensive dissocia- 
tion./ 
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With coiiipoimds which are strongly dissociated in the solid state, 
the maxiniuiE in a fusion or transformation curve need not corre- 
spond with the composition of the compound, and the same limita- 
tion holds also for other properties, such as conductivity and its 
temperature-coefficients. The maximum (or inihimum) under such 
conditions is only an indication of the existence of a compound. 
These deductions are not applicable to compounds which are stable 
over a wide range of temperature without taking the components 
into solid solution. There is no symmetrical relationship between 
solubility curves and the curves of homogeneous equilibrium. 

D. F. T. 

The Artificial Coloration of Spherolites with Helicoidai 
Winding (Tartrates ”aiid Hydrogen Malates). Paul Gaubert 
{Gompt. rencl,^ 1918, 167, 368 — 370). — The spherolites are easily 
obtained, artificially coloured, if a solution of the substance con- 
taining some riiethylene-blue is evaporated as a thin layer on a 
glass plate. The temperature and velocity of crystallisation have 
a great infiuence on the production of these spherolites. The 
methylene-blue is in the crystalline state in the spherolites. Good 
results were obtained with ammonium hydrogen malate and the 
hydrogen tartrates of sodium, ammonium, rubidium, and thallium. 

W. G. 

Chemical Studies on Physiology. V. Soluble” and 
Insoluble” Colloids, Genuine and Spurious Jellies, 
Protoplasma and Cell Permeability. E. Herzpeld and R. 
Klinger (Biochem, Zeifsch,, 1918, 88, 232 — 282). — A theoretical 
paper. The authors distinguish between “ soluble and in- 
soluble^' colloids. They assume that in all cases of solution the 
solute foims combinations with many molecules of the solvent, and 
solutions with all stages between molecularly dispersed and colloid- 
ally dispersed particles exist. The latter form soluble" colloids. 
In contradistinction to these, '' insoluble " colloids exist, which owe 
their dispersion to the adsorption of substances on their surface 
with great affinity for water. To the latter class proteins belong. 
The view of the authors on these substances has been expressed in 
previous papers. Gelatin is regarded as a mixture of polypeptides 
polymerised by means of calciuin salts. Jellies are formed from 
colloids with great power of combining with water, and come into 
existence when the whole of the water in the system is accumulated 
on the surface of the colloidal particles. Corresponding ' wdth the 
soluble" and “insoluble" colloids are the “genuine" and 
“spurious"' jellies, the former of which only are reversible. The 
authors discuss the application of their ideas to the problems of 
cell permeability and metabolism. B. B. S. 

Chemical Equilibria in the Bediiction and Cementation 
of Iron. Rudolf Schenck (Zeitsch, Mlehtrochem,^ 1918, 24^ 
248—255). — A general resume, of work on the iron-carbon, iron- 
carbon monoxide, and similar equilibria, , J. P. S. 
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Propagation of Flame tlirougli Tubes of small Diameter* 
William Payman and Riohabd Veenon Wheeler (T., ISIS, 113^ 
656 — -666 ). — 111 continuation of previous experiments on tlie speed 
ol the '‘uniform movement” during the propagation of flame in 
mixtures of methane and air, observations have been mad© with 
tubes of small diameter. The results obtained show the increased 
cooling effect of the wails of the tube as its diameter is decreased, 
in that the apparent limits of inflammability are narrowed con- 
siderably. It is also found that the speeds of the flames tend 
towards a constant value of about 35 cm. per second as the limit- 
ing mixtures are approached, and it is supposed that this represents 
the slowest speed at which continued propagation of flame uniform 
movement ”) is possible in mixtures of methane and air. 

Experiments made on the propagation of flame through tubes 
open at both ends, the mixture of methane and air in the tube 
being ignited near one end of the tube, show that the distance 
travelled before vibrations are set up which lead to the extinction 
of the flame depends on the length and diameter of the tube and 
on the composition of the mixture. The distance increases with 
the length and the diameter of the tube and diminishes as the 
percentage* of methane in the mixture approaches that correspond- 
ing with the maximum speed of propagation of the flame (9*5 — 10% 
methane). In consequence of these relations, it follows that a 
length of tub© the diameter of which is small enough to prevent 
the passage of flame in the mixture which corresponds with maxi- 
mum speed of flame propagation may fail to do so when the 
mixture contains a smaller proportion of methane. 

Further experiments described have reference to the propagation 
of flame through short lengths of narrow brass tubes from vessels 
filled with inflaminahle mixtures. The explosion vessels, consist- 
ing of tubes 2 cm. in diameter and of different lengths, contained 
10% mixtures of methane and air. The mixture was igniteVl near 
the closed end, and the speed with which the flame reached the 
narrow brass exit tube was varied by varying the length of the 
explosion tube. The results obtained with brass Tubes from 4 to 
8 mm. in diameter, and with explosion vessels varying in length 
from 10 to 40 cm., show clearly that the increased speed of pro- 
pagation of the flame reduces considerably the protection which 
is afforded by the narrow brass exit tubes. H. M. D. 

Relative Activities of Methyl, Ethyl, and w-Propyl Iodides 
with Sodium a- and jfl-Naphthoxides. Hexry Edward 'Cox 
(T., 1918, T13, 666-— 674). — The rate of the reactions between the 
alkyl iodides and sodium and j8-naphth oxide in ethyl-alcoholic 
solution has been measured at 40'^. For equivalent quantities' of 
the reacting substances, the course of the reaction is satisfactorily' 
represented bv the equation for a bimolecular change. The magni- 
tude of the velocity-coefficient increases, however, 'with the dilution, 
of, the original , solution.' ,The coeflficient for dilution can be 
expressed; in the form ' This 'equation hoHs' for 
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ethyl and w-propyl iodides at least as far as •i’ = 40. For methyl 
iodide, the relation holds up to r-10 in the case ol sodium 
G-naphthoxide and to^ v — 7 for the jS-naphthoxide. At higher dilu- 
tions, methyl iodide reacts more rapidly than would be expected 
from the empirical formula. 

The reactivity of the iodides' decreases with increase in the weight 
of the alkyl group. Sodium a-naphthoxide is more reactive than 
the i8-compound. "" H. M. B. 

The Law of Action of Sncrase : Hypothesis of an Inter- 
mediate Compound. H. Colin and (Mlle.) A. Chaubun {Co 7 }q)i. 
rend., 1918, 167, 338 — 341). — When the sucrose is in excess with 
respect to the sucrase, the weight so of sugar hydrolysed in a time 
t is proportional to the quantity of sucrase n and independent of 
the initial concentration a of the sucrose. The velocity of 
inversion, at first constant, diminishes until the excess of sucrose 
has disappeared, at which point the value of the quotient 
{dx I dt) I (a — x) remains constant. If, on the other hand, the 
sucrase is in excess with respect to the sucrose, the rate of inversion 
is proportional to a and independent of n, and the velocity of 
hydrolysis, constantly decreasing, is such that the quotient 
(dx I dt) l(a -- x) remains constant throughout. These results are 
in accord with Brown’s hypothesis as to the formation of a com- 
pound between the sugar and the enzyme (compare T., 1902. 81, 
373)., ■ W, G. 

Influence of Forei^ Substances on the Activity of 
Catalysts. ¥. Experiments witb Palladium Hydroso! in 
the Presence of the Hydroxides of Iron, Copper, and Zinc. 
C. Paal and Wilhelm Hartmann (Ber., 1918, 51, 894 — 906. 
Compare this vol., ii, 303). — Ferric hydroxide is peptised to a 
certain extent by sodium protalbinate, but the amount of iron 
taken up is lessened by the addition of sodium hydroxide. Freshly 
precipitated ferric hydroxide does not hinder the catalysis of mix- 
tures of hydrogen and oxygen by palladium hydrosol, protected by 
sodium protalbinate, nor does it suffer reduction under such con- 
ditions. 

Cupric hydroxide is taken up by sodium protalbinate to a fairly 
considerable extent, and free sodium hydroxide enhances the 
peptisation. More concentrated cupric hydroxide hydrosols than 
have hitherto been described can therefore be made (compare A., 
1906, ii, 358). Freshly precipitated cupric hydroxide lowers the 
activity of palladium hydrosol towards hydrogen and oxygen mix- 
tures, but large quantities would be necessary to spoil the catalyst 
entirely. With colloidal cupric hydroxide, however, the activity 
of the catalyst actually increases for a time, but then ' falls off 
rather rapidly., In both cases the falling off is not regular, for 
after some time a slight recovery sets in, followed again by' further' 
loss of activity. . ' , - 

Zinc hydroxide is also peptised by sodium protalbinate, ■ :’Ihia 
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depresses tlie activity of palladium hydrosol during tlio first iiour 
of an experiment to about half the normal, but a remarkable 
recovery then sets in, and the catalyst actually becodnes slightly 
more active than usual, although it still contains colloidal zinc 
hydroxide. 0. W. 

laliibiticn of Foaming. Crnus H. Fiske (/. Biol Ghein,, 
1918, 35, 411 — 413). — From a consideration of the inanner of 
action of substances which inhibit foaming, the author draws the 
conclusion that the chief properties contributing to the efficiency 
of an organic liquid as a foam inhibitor are as follows : high surface 
activity, high surface tension, high interfacial tension, low solu- 
bility, and low volatility. A substance which possesses these 
characteristics is isoamyl wovalerate (or a mixture of this substance 
with '/.t-'oainyl alcobol). To prepare the reagent, 28 c.c. of 
anhydrous s'sovaleric acid, 30 c.c. of {.soamyl alcohol, and 1 c.c. of 
concentrated sulphuric acid are boiled together for on© hour under 
a reflux, condenser. The resulting ester is carefully freed from 
acid by shaking with sodium carbonate and then well washed with 
water. It may be used at once or after distillation. An altern- 
ative method of preparation is to oxidise f.5oaiiiyl alcohol with 
potassium dichromate and sulphuric acid; the product contains 
some fsovaleraldehyde, which can, however, be removed by shaking 
with sodium hydrogen sulphite solution. H. W» B. 

A Simple Gas Generator. Bruck (Ghem.-iechn. TFocA, 1917, 
1, 246; from Ohem, Zentr., 1918, i, 690).— -A small generator 
working on the same principle as Kipp’s apparatus is constructed 
from a wide glass tube by fitting it internally near its closed end 
with a perforated shelf of rubber or similar material. The neck 
of the tube is fitted with a cork; through this passes a test-tube 
to which has been sealed concentrically a narrow glass, tube, 
this glass tube reaching through the shelf to the bottom of the 
wide, containing tube. For the generation of hydrogen, zinc 
is placed on the shelf and hydrochloric acid introduced at the 
mouth of the test-tube; the acid 'flows through the test-tube and 
its extension into the end of tlie wider tube, , and then rises until 
it passes through the shelf to the zinc. I). F. T. 

Aspirator, J. M. JoHLniT(/. Bid. Eng. Cham,, 1918, 10, 632). — 
A large glass bottle, serving as the reservoir, is closed by a cork 
carrying three tubes; on© of these is the inlet or outlet ior the gas, 
another 'is used as a siphon for emptying the water from the bottle 
when this is full, whilst water is admitted through the third tub© 
so that the gas may be forced out. The water enters through a 
narrow jet in a wide tube fitted at the top of the third tube, the 
wide tube being provided with a side-tube which carries off any 
exc^s of water. W. P, S, 

Safety ¥alire„ E. Kittbhhotjse' (J*. 1918, 10^ 

fi33).-r-A short length of glass tub© has a small bulb at its lower 
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end and a narrow central tube is sealed to tbe inner wall and 
extends almost to tbe bottom of tbe bulb; a globule of mercury 
in the bulb seals the lower end of the central tube. When this 
piece of apparatus is inserted in a hole in ^ cork closing a ilask, 
air may enter through the central tube, bubble through the 
mercury, and enter the flask through a small opening in the wall 
of the tube above the bulb. The valve is useful when aTamoiiia 
is being distilled and absorbed in standard acid; air is admitted 
to the flask during any temporary .decrease in pressure in the latter, 
thus preventing the standard acid from being drawn into the flask. 
Vapours cannot esca]3e through the valve outwards owing to the 
mercury rising in the central tul3e. 'W. P. S. 

Filtration Apparatus. F. Hartel (Zeitsch. Nahr. Geiiussm., 
1918, 36, 444 — 446). — An apparatus for filtration under reduced 
pressure consists of a rectangular specimen Jar without a neck and 
having a square, overlapping lid. The jar is laid on its side, and 
in the upper side are bored two holes, one for receiving the stem 
of a funnel or filter tube and the other a tub© provided with a 
three-way tap and connected with a pump. The vessel (beaker, 
flask, etc.) in which the filtrate collects is placed in the jar beneath 
the stem of the funnel. The apparatus enables the filtrate to be 
collected directly in a vessel, in which it may be subjected to any 
further treatment, and transference from a filter-flask is avoided. 

W. P. S. 

Ultra-filtration of Small Quantities of Liquid by Centri- 
fugal Force. D. J. de Waard {Arch, Neerlancl PkysioG 1918, 2? 
530 — 533). — The apparatus consists of a thick glass tube about 
60 cm. long and 1 cm. bore separated from a similar tube, closed 
at its distal end, by a nickel disk pierced with openings about 
2 mm. in diameter. The membrane is placed on the disk, and then 
the tubes are pressed firmly on to the disk by means of a screw cap 
and collars attached to the tubes. The -whole apparatus now 
resembles a test-tube divided into an upper and a lower portion 
by the disk supporting the membrane. ' A minute hole is pierced 
in the side of the lower tube just below the collar to allow of the 
escape of air. The liquid to be filtered is poured on the membrane, 
and the apparatus then placed in a centrifugal machine. If the 
number of revolutions per minute is about 3000, the filtration 
pressure is about 6 atmospheres' per sq. cm. The membrane may 
be of animal origin, or prepared from celloidine or other material 
by Walpole^s method. During centrifugalisation, the lower tub© 
should he protected by an outer tube of copper, the intervening 
space being filled with oil. H. W. B. 

Hew Form of Ultra-filter. Some of its Uses in Bio- 
logical and Synthetic Organic, Chemistry. Philip Anopii 
Kobbr (/. Arner. Ghem. 1918 , 40 , 1226-' — 1230). — ^Quantita- 
tive dialysis has hitherto been impossible on account of tbe extreme 
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dilution of liotli filtrate and residue caused by tb© dialysing water. 
Tbrougli tbe discovery tbat all semipermeabi© membranes per- 
vaporate (Kober, A., 1917, ii, 295), the difficulties of ultraffiltra- 
tion by dialysis iiav© been completely overcome. An apparatus, 
consisting essentially of a dialyser with automatic water supply 
connected by a siphon to a pervaporator, is figured and described. 
Its action depends on pervaporating both the dialysate and the^ 
diffusate solutions during dialysis, whereby quantitative dialysis 
is rendered possible. 

The author gives a few e.'Xamples showing that in biological or 
synthetic work humus material or highly coloured by-products, 
which cannot be removed by charcoal, are rapidly or completely 
removed by ultra-filtration. [See also /, Soc, f^hem., hicL, October.] 

C. S. 

Device to ensure Tight Connections between Glass and 
Biibber Tubing. C. C. Kiplinger (J. hid. Eng. CJiem , 1918, IO| 
631). — A piece of stout string is tied round the joint and is 
tightened by slipping a piece of metal wire between the string and 
rubber, and twisting the wire until the string is quite tight; the 
ends of the wire are then bent round the tube. W. P. S. 


Inorganic Chemistry. 


Enrichment o! lodin© during its Purification. Feancbsco 
Lbnoi {BolL chim. farm., 1918, 57 , 121— 123).— In the purifica- 
tion of iodine, sublimation removes most of the cyanogen iodide, 
which sublimes first, and also the bromine and moisture, and 
sublimation in presence of potassium iodide gets rid of chlorine and 
bromine. Loss of iodine during the purification may b© avoided 
by treatment based on the results obtained by Tarugi (this vol., 
ii, 203). [See, further, J. Soc. Chem. Ind., 579a.] T. H, P. 

The Theory of Transmission of Oxygen. Ed, Justik- 
Mueiler (J. Pharm, Chim., 1918, [vii], 18, 17— 18).— Certain 
nietaiiio salts, particularly copper salts, behave as anaeroxydases, 
and the authors conclude that these substances have secondary 
valencies having^ the power to take up oxygen and to transmit it 
at Once under suitable conditions. Anaeroxydases and copper salts 
behave alike in the oxidation of guaiacum resin in the presence of 
hydrogen peroxide. ' W. F. S. 

Beduction of Sulphuric Acid by Carbon Monoxide. Jae. 

ZeiL, 1918, 42 , 313— 315).— At 250^, sulphuric 
'acid' is reduced by carbon monoxide according to the, equation 
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H 2 SO 4 4 * CO = CO 2 4- SO 2 + H 2 O ; about 25 mg. of sulpliiir dioxide 
are produced per hour when carbon monoxide is passed at the rate 
of 0*6 litre per hour through a layer of sulphuric acid 9*5 cm. in 
height. The reaction proceeds as long as the strength of the 
sulphuric acid does not fall below 91%, and is accelerated by the 
presence of certain catalysts, such as palladium, iridium, mercury, 
selenium, silver, gold, tin, etc. Platinum, osmium, and copper 
sulphate do not aifect the rate of the reaction. W. P. S. 

Preparation and Testing of Pure Arsenious Oxide. 
Robert M. Chapin (J. Ind. Eng, Chem., 1918, 10, 522 — 524). — 
Ordinary arsenious oxide is boiled for about one hour with a 
quantity of water insufficient to dissolve the whole of it, the solu- 
tion filtered while hot, the filtrate concentrated until arsenious 
oxide begins to precipitate, and the solution again filtered. The 
separated oxide is tested for antimony by dissolving a portion in 
ammonia, adding hydrogen sulphide, boiling the mixture, and then 
cooling in ice-water; a turbidity is obtained if more than 0T5% of 
antimony trioxide is present, and in such case the arsenious oxide 
must be treated further as described. The purification depends 
on the fact that antimony, if present, is absorbed almost completely 
by the solid arsenious oxide which remains undissolved in the 
aqueous solution. The final crystallisation of the pure arsenious 
oxide is best made from a slightly hydrochloric acid solution, and 
the product is then sublimed. [See, further, J. Soc, Ghem, Ind,^ 
October.] ' W. P. S. 

Silicon Hydrides. V- Decomposition of Silicon Hydrides 
by Water. Action of Hydrogen Bromide on Monosilane. 
Alfred Stock and Carl Somieski (Rer., 1918, 61, 989 — 996. 
Compare A., 1916, ii, 319; this voL, ii, 110 , 111 ). — In the first 
communication on the silanes, it was reported that they suffer 
decomposition into silicic acid and hydrogen when left for a few 
hours in contact with water. It is now found that this reaction 
is largely conditioned by the alkalinity of the glass apparatus, for 
in quartz vessels, or with slightly acidified water practically no 
change takes place during several days. 

This stability of the hydrides may he made use of in analysing 
mixtures of the three gases, monosilane, hydrogen bromide, and 
bromomonosilane. , The last-named gas reacts immediately with 
water to form the gas disiloxane and hydrobromic acid, thus; 
2 SiH 3 Br 4 -H 20 = ( 8103)20 4 - 2HBr. After 'two or three hours, the 
new gas reacts further to give hydrogen, thus: ( 81113 ) 20 4 * HgO == 
Si 02 4 - 3 H 2 . ' If the volume ‘of the mixture is a c.c., the volume 
after the initial' contraction is A c,c., and the final volume, after 
the production of hydrogen is c c.c., then c-5 gives the volume 
of SiH 3 Br and 5 the volume of HBr. 

From the point of view of carbon chemistry, a remarkable rea< 3 - 
tion of the silicon hydrides has now “been discovered. ' Monosilane, 
for example, reacts very readily 'with hydrogen brconide in the 
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presence oi aiuminiimi broiiiide, according tO' ilie 'eqiiatiuiis 
SiIl4 + HBr=:SiH3BrA-Hi>, SiH^ + SHBr^SiHoBro-h 2Ho, etc. In 
one experiment, wliicli is fully described, 207 c.c. of inoiiosilane and 
188 '8 c.c. of liydrogen bromide were lieated for three hours at 
ill a sealed tube of 700 c.c. capacity, on the walls of v^liich a 
aluminium bromide had been deposited by Biiblimation, when 80*7 
c.c. of inoiiosilane, 52*5 c.c. of SillgBr, and 67*8 c.c. of SiIi 2 Br 2 were 
obtained from the product, practically all the hydrogen bromide 
having disappeared. This method is consequently better than 
direct brom illation for the preparation of the lower bromides. 

The apparatus employed is described in another paper (see this 
vol,, ii, 353). d. (b % . 

Melting Points of Cristobalite and Tridyxnite. d. it 
Ferguson and II. E. Merivin (Afnej*. J. 1918, [iv], 46, 
417 — 426). — Cristobalite prepared by heating clear quartz crystals 
for 144 hours at 1300 — 1400 ^ melts at 1710®±10'^. 

Tridyiiiite grains selected from the cristobalite mass were con- 
verted into cristobalite at 1667 — 1677 ° without melting. TwO' speci- 
mens of natural tridymite (one from Nevada and one from Mexico) 
both melted sharply at 1670 ° ± 10 °, The results confirm those of 
Fenner (A., 1913, ii, 133), showing that the region of stability of 
cristobalite is above that of tridvmite, [See, further, A kSoc. GhcNi. 
hid., 546 a .] A. B. S. 

A Supposed Fusion of Carbon by O. Liimmer, M. La IIosa 
{Gazzetta, 1917, 47, ii, 19 — 31 ). — The author criticises Lumnierh 
eoncliisioiis {Verftimigung der Kohle, etc., Braunschweig, July, 
1914), and directs attention to some of his earlier experiments. 

T. IL P. 

Besidnal and Extinctive Atmospheres of Flames. Thowas 

Fred Eric Rhead (J. Soc. Ghem. Ind., 1918, 37, 274- -'STBt).-- ^ 

Experiments have been made with the flames of a iiurriber oi* 
diflerent gases to determine the amount of oxygen in (1) iihe resi- 
dual atmosphere,” that is, the atmosphere in which ilie flame, 
burning in a limited supply of air, becomes extinguished, and (2) 
the extinctive atmosphere,” that is, the mixture of oxygen and 
nitrogen which is just unable to support combustion of tlie g(m. 

The residual atmospheres of flames of the hydrocarbons motJiane, 
propane, butane, and pentane were found to contain from irrf'X, 
to 16*4% of oxygen, the value increasing gradually with the mole- 
cular weight. For cyanogen,’ the value found was for 

carbon monoxide 10*2%, and for hydrogen 5*7%, The oxygen con- 
tent of the residual or extinctive atmosphere depends primarily mi 
the rate of diffusion of the combustible gas into the atmosphere and 
on the complexity of the combustion process. Hydrogen, with a 
high rate of diffusion, a simple xeaction, and a high initial rate^ of 
flame propagation in air, therefor© leaves an atmosphere with' a 
low oxygen ' content. , , ^ ^ ' 
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¥or like cNaJiiiiUiilo-ii ol’ the exiiEctivo atiiio.spliei'tj'ij a novel ex- 
pcriiueiital iiiefchod was devised, consisting in feeding a llarno with 
n mixture of air and nitrogen wliieli could be varied at will wit1i 
considorahle nicety. Tli© mixture wliicli just exiinguislied tlie 
llame wa,s taken as tlic extinctive atmospliere. Tlie oxygen content 
in ilio case of tbe liydrocarbons metliane to pentane was foiiiid to 
be practically constant at 1G*3 — ■16'6%, with a constant speed of 
the gas stream and of the current of aii’-nitrogen mixture. It* was 
found, however, that the flam© would continue to in an ateK>“ 
sphere containing less oxygen when the atmos|)her0 was supplied 
at a greater speed. Coal gas behaves differently from a pure gas, 
on account of th© widely different extinctive atmospheres of its two 
principal constituents, hydrogen and methane. Experiments on a 
mixture of these gases showed that in the presence O'f an atmosphere 
of low oxygen contc'nt the hydrogen burns preferentially. The 
methane under these conditions acts mainly as a diluent, and this 
accounts for th© observation that iii th© case of coal gas th© oxygen 
content of the extinctive atmosphere is climiiiislied by increasing 
the speed of th© gas stream. E'. H. E. 

The Ternary System— Sodium Smlphatey Ammoiaium 
Siilphatei and Water* The Utilisation of Nitre Cake lor 
th© Frodnction ol Ammonium Sulphate. Harry Mkdforth 
Dawson (T., 1918, 113, (Hb — 688). — An account is given of the 
e(|uillbriinn relai;ions in the system Na.^S04-(NH4)2S04”"H20 at 
temperatures between —20^ and 100°. The characteristic features 
the system, wliith. ai-e illustrated by diagrams of a somewhat 
novel type, are largely determined by the formation of the ternary 
c(>ni|)CH:ind Na2'^^'*X{j(HH4)2S04,4n20, which anay exist in contact 
with Holiiiions at any temperature between —16° and 59*3°. Below 
— 16°, the double salt, in contact with solntion, is decomposed, with 
the formation of Glauber’s salt and aminoiiinm sulphate, and above 
59‘3° it decomposes with th© formation of the anhydrous simple 
salts.' Oilier invariant temperatures are -19*5°, at which 
(Tlauber’s salt, ammonium sulphate, and ice co-exist in ©quilibrium 
'With sat'!'i'rat4Hl solittiion, and 2GT)°j at which the saturated solution 
IB in equililirium with (Dauber’s salt, anhydrous sodium sulphate, 
a'ud tln^ double salt, 

The curves which show the influence of temperatur© on th© com- 
j)ositio',fi, of the solutions saturated with respect to turn solid phases 
are distijiguished by the fact that the solutions saturated with 
respect to Glauber’s salt and the double salt show a rapid diminu- 
tion in th© aramoniiiin Bulphate concentration and a rapid increase 
in til© sodium sulphate concenifration as the to'n'iperature rises from 
— 16° to 26* 5°, dll the other hand, solutions saturated with respect 
to anhydrous sodium sulphate and the double salt show a decrease 
in the sodium sulphate concentration and a remarkably rapid 
increase in the ammonium sulphate concentration as the tempera- 
ture rises from 26*5° to 59*8°. 

Between --16° and 20°, the double salt is decomposed by water; 
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witk tiae separation of Glauber’s salt, and between 41 “5® and 59*3^-' 
it is similarly decomposed with the separation of aiiliydroas feodinm 
sulphate^ These intervals of temperature represent the lower and 
upper transition intervals. 

In virtue of the considerable differences in the values of the ratio 
of ammonium sulphate to sodium sulphate in the saturated solu- 
tions at high and low temperatures, it is possible to sepamte these 
salts by crystallisation under suitably controlled conditions. A 
method has been devised in which solutions of appropriate con- 
centration are cooled to a temperature of about —10^, when 
Glauber’s salt separates out, the mother liquors being subsequently 
evaporated at about 100^ when pure ammonium sulphate is 
deposited until the ratio of ammonium sulphate to sodium sulphate 
in the hot solution has fallen to a value much smaller than that 
characteristic of the mother liquor from the crystallisation process. 

. H. M, B. 

Composition ol Lime-Sulpiiiar Solutions. 0. B. Winter 
(A Ind. Eng. Ghem.^ 1918, 10, 539 — 545). — Lime-siilphur solution 
which has been prepared from ordinary conimercial lime and 
sulphur, and has been kept for several days, does not contain 
any appreciable amount of hydrogen sulphide, calcium hydro- 
sulphide, calcium hydroxy hydrosulphide, or the corresponding salts 
of other metals; free calcium hydroxide is not present. When, 
however, an excess of lime has ^en used in preparing the 
sulphur solution, or when the latter has been diluted with lime^ 
water, free calcium hydroxide may be present for a time, but 
^adually disappears. The addition of magnesium sulphate to 
Iime-“sulphur solution produces a slight increase in the monosulphide 
sulphur and sulphide sulphur contents, whilst the thiosulphate 
sulphur content is not affected; the magnesium replaces calcium, 
magnesium polysulphide being formed and calcium sulphate 
crystallising from the solution. Free, sulphur does not appear to 
be present in lime-sulphur solution, and any siilplmr which 
separates is derived from the higher polysulphides. The orange- 
red crystals which separate from concentrated iime“*siilphu:r solir- 
tion have the composition 2 CaO,CaS 5 ,llHoO, but it is improlialile 
that they exist in this form in the solution. [See, further. J\ Bmu 
Ghem. Ind., October.] W/p.,S. 

Infliienc© of the Temperattir© of Burning on th© Rat© of 
Hydration of Magnesinm Oxide. Edward db Mille Caipiiklb 
Eng. Ghem., 1918, 10, 595— 696), --When magnesite is 
ignited at^^or below 1100®, the resulting magnesium oxide, when 
immers^ in water, is hydrated completely within three months; 
if ^the^ ignition is made at 1460®, only 70% of the - magnesitim 
oxide^is hydrated in, six pars. These results show that materials 
containing free magnesium ^ oxide, if ' ignited at temperatures 
approaching that used in the production of Portland' cement^ will 
not be hydrated completely, even when dmmersed continuously in 
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'water^ imtil after the lapse of twenty years or .more. [See, further, 
J. Soc. Chem. Ind,^ October.] " W. P, S. 

The Ternary Systems Lead-Bisiniith-Silver and Lead- 
GoM-Sii¥er. MASAiiAnu Goto (J. Coll Eng. Tokyo^ 1918, 9^ 
Ill tile system leacl-gold-silver, no ternary eutectic 
occurs. The temperature of the eutectic falls contimioiisly from 
350^ for the leacl-^silver alloys to 208° for the lead-gold ones. The 
presence of gold reduces the power of silver of holding lead in solid 
solution. No compound is present. In the lead-bismuth-silver 
system, a ternary eutectic occurs containing 0*2% Ag, 43*6% Pb, 
and 56*2% Bi, -which melts at 120°. Solid solutions occur in a 
narrow area around the silver corner of the diagram. F. C. Th. 

Compounds of Lead Fluoride and Chloride with Lead 
Phosphate, M. Amadobi (Atti B. Accad, Lince% 1918, fv], 27^ i, 
143~14S). — The results obtained in the thermal study of the 
system lead fluoride-lead phosphate (A., 1913y ii, 216) were 
vitiated, owing to the presence in the phosphate both of a slight 
excess ot lead O'xide and apparently also of traces of another sub- 
stance the nature of which was not determined. The examination 
of this system has now been repeated, the lead phosphate used being 
preparer! from the calculated quantities of lead oxide and pyro- 
phosphate, the la.tter itself being obtained by precipitation of lead 
nitrate with disocHum hydrogen phosphate. The results show that 
fused mixtiii'cs of lead orthophosnhate and fluoride form, on 
solidification, the compound Pb.^(P 04 )o,PbF.>, which solidifies at 
1098°. This compound and the analogous chloropyromorphite, 
Pb.»(FO,,).:„PbClM, solidifying at 1156 °, correspond in composition 
with the mineral pyrmnorphite and undergo no transforination 
diirincr cooling. Each of these com, pounds exhibits little if any 
miscibility with its components. T. H. P. 

Actioti of Hydrogen Stilphide on Mercuric Bromide. 
Giambattista Feanckbout (Boll, ehirn. 1918, 47, 221—223). 
—The addition of a few drops of an alcoholic solution of hydrogen 
sulphide to an alccholic solution of mercuric bromide produces 
slicrht ruillciness, iTiercurous bromide and sulphur being formed: 
lh>S + 2IlgBny^:“Hg,Jlro/pS4-2HBr. Addition of a greater pro- 
portion, but not an excess, of the hydrogen sulphide solution causes 
the precipitation of the canary-yellow double salt, 

2HgB,HgBr; ( nigfS-HgBrlo), 

whilst when excess is added, black mercuric sulphide is precipitated. 
Th© successive reactions are renresented by the equations: 
(1) T-BS4-2TTgBr.-Hg.,Br.4-a + 2HBT; (21 H.S + 3HgoBr, + 3S=:== 
2(2HgS,HgBrA 4* 2HBr ; (3) HsB 4* HgS,HgBr. == 2Hg8 4 ^ 2HBr. 

^ ’ , '' ' “ ' T. H. P. 

r Recovery of Molvbdle Acid, W. H. Lthas (MeL and Chm. 
3ng., 1918,' 169).— Th© following method is suggested for recover*-' 
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iiig iiiolybdic acid from the filtrates from phosphorus estima.-^ 
tions. To the boiling filtrates from 3500 c.c. of ammxmhim 
molybdate solution, 200 grains of eonmieroial sodium |jliospliai:e arr^ 
added. The precipitate" is washed by decantation and dried on a. 
sand-bath; it is then dissolved in ammonia and the phosphorus 
precipitated by the addition of magnesium nitrate solution anil 
filtered. The volume of the filtrate is made up to 3500 c.c. by tlie 
addition of 1900 c.c, of 1:1 nitric acid. [See, further, J. 
Gliem. Iml., October.] F. 0. Tit, 

Bismiitli Tellurides. II. M'. Amadoim {AtU B>, A.cc4i(L Liucei, 
1918, [v], 27, i, 131—134. Compare A., ^1915, ii, 783).— The 
author has subjected to- thermal investigation that part of the 
Bi-S-Te system comprising the compositions of other natural 
siilpho-telliirides, that is, Bi-BhTe'a-BioS..^. It is found that the 
single co-mpoiieiits, Bi, BioS^, and and the compound, 

Bi 2 S 3 ,Bi 2 Te’ 3 , separate out from fused mixtures either in the pure 
state or in simple eutectic mixtures; there is no formation of new 
compounds and no miscibility relationships between these sub- 
stances. No phenomena are observed which are attributable to 
the formation of substances analogous to tetradimite', grunlingitc?, 
or Joseite.' T, H. Ih 


Mineralogical Chemistry. 


Anhydrite in the Boulders carried by the Lava of 
Stromboli. G. Pontk (A.Ui B. Accad. Lined, 1017, [v], 26, ii, 
348—3,50), — Tile iTUuer;i.l lias the percentage composition : 

CaO. SO,,. BaO. SrO. SiO... Fa,0„. 

4209 S7’70 004 O'OO traces 0’()2 

E. V. H. 


Analytical Chemistry. 


Calculation of Analytical Results. J. Grosspbld (Gk&n. 
Zeii., 1918, 42, 389 — 391). — Tables are given showing the equi- 
valents _ and analytical factors of a large number of elements, 
inorganic compounds, organic compounds, and acids, sugars, 
alkaloids, etc. p, g 
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Graphic Methods of Analysis. Hans Geadknwitz {Ghcm. 
Zcit., 1918, 42, 368). — The system of curves suggested 

|)revio'UsIy by the author (iliis voL, ii, 245) merely indicates the 
a,|>})Iieaiion of this 'method of analysis; no claim is made for 
j'lriority or for tlie partici|lar trustworthiness of the diagrams given. 

‘"W. IhS. 

GrapMc Methods of Analysis. Wa, Ostwald (OJumL Zeit., 
1918, 42, 367 — 368). — The author recommends the use of Gibbh 
triangular scheme for plotting the curves employed in the estiro,™ 
atiou of the composition of ternary mixtures; this system is simpler 
and more trustworthy than that described by Gradenwitz: (this 
vol., ii, 245, and preceding abstract). W. P. S. 

Use of the Dipping Refractometer. Wyatt W. Randall 
(7. Ind. Chern.^ 1918, 10, 629 — 630). — In using the immersion 
refractoineter, the author has found that the temperature of the 
liquid under examination rises slightly when the metal cup contain- 
ing the liquid is attached to the instrument, probably due to the 
conduction of heat from the air to the cup tlirougli the metal parts 
of the iiistruinent. Untrustworthy readings are therefore obtained. 
This heating does not take place when small beakers are used in 
place of the metal cups. W. P. S. 

New Form of Colorimeter. Joseph C. Bock and Stanley 
R. Benedict (J, BwL Chem,, 1918, 35, 227— 230).— The new 
colorimeter differs from the Duboscq instrument in having only 
one phinger, the- light from a mirror being thrown partly through 
Ihe glass containing the licpiid the colour intensity of which it is 
required to 'measure, and ])artly through a cell containing a known 
depth of liquid of standard colour. H. W, B. 

Use of the Interferometer in Gas Analysis. F. M. SEiuEirr 
and W. C. IlAUPSi’Ktt (lLh\ Bureau of J/h/c.sq Texh, JZvper^ No. 185, 

1918, 18 pp.). A description of the application of the- Rayleigh 

interferometer to gas analysis,' especially in special work necessi- 
iating frequent analyses. Using a gas chamber 1 metre long, the 
precision is equivalent to the ordinary volumetric gas analysis 
mad© over mercury. 

The accuracy of the measurements depends largely on the length 
of the gas chambers, and the refractive index must be measured 
with great precision for accurate work. The perce-ntag© error made 
in determining one component of a mixture depends also on the 
choice of a comparative gas, and it is found better to calibrate the 
instrument empirically against some exact analytical method. 

In order to obtain an accuracy of 0*02%,, when using as a gas of 
comparison the gas that predominatesin the mixture, the absolute 
refraction' coefficients should differ by about 0*0001; therefor© the 
greater the difference of the oo-effioieiits of absolute refraction, ^ the 
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greater is tko accuracy of the Biethod. The gases compared in list 
be dry and at tli© same temperature. [See, ftirtliei’', J . 8oc» ilhem. 
Iml, 608 a.] C. a. K, 

Electrical Conductivity Recorder for Salinity Measure- 
naents. E. E. Weibel and A. L. TtiuEAS (eJ. hid. Enij. ChevL^ 
1918, 10, 626 — 627). — The apparatus described gives a coiitiinioiiH 
record of the.' salinity or density of a solution by the ineasuremeiit 
of its electrical conductivity; it may be used for the concentration 
of brines and other salt solutions, and also many other substances 
the conipositio'ii of which is constant during changes in concentra- 
tion. Two electrolytic cells are used and" are connected with a 
suitable alternating current galvanometer and a recorder. 
Temperature compensation is effected by placing “hoth cells, which 
are in the two arms of a Wheatstone bridge, in a unifom tempera- 
ture-bath or directly in the solution under e-xammation. 

W. F, S. 

A New Physico-chemical ¥oItimetric Method. ,Rknk 
Dubeisay (Arm. Clmn.^ 1918, [ix], 9, 25 — 48). — ^The inethofl 
described for determining the acidity of a solution is based on tin,’ 
observation and measurement of the tension at the surface of 
separation of two non-miscible liquids. A definite volume of 
vaselin oil mixed with 2% of oleic acid is allowed to flow slowly 
into a known volume of the liquid under exammation from a jet 
just plunged into it, and the number of drops formed is cotintecl 
This is repeated after the addition of known volumes of standard 
alkali, and it is found that there is a sudden rise in the number of 
drops formed at the point of neutralisation. The vaselin ' oil may 
be replaced by a solution of stearic acid in benzene. W. G. 

Becanting. H. Tilbisch (J, Ind. Emj. Ohem., 1918, 10, 

The time required for a precipitate to settle is shortened cO'iiHider- 
ably if the test-tube is inclined at 'an angle of 45®. 'W. F. B, 

Neutralisation of Hydrogen Peroxide by Sodium Borate, 
.J. Cambe and H. Diacono (J: Pharm. Ghim., 1918, [vii], 18. 
12 — 17). — The presence of small quantities of hydrofluosiiici<‘. acid 
or ' hydrofl,uoric acid in hydrogen peroxide inhibits the .formation 
of a red coloration when the peroxide is treated with phenol- 
phthalein and an excess of sodium borate; freshly prepared 
hydrogen peroxide, which contains active oxygen/' also fails to 
give a red coloration when treated with an excess of sodium borate 
in the presence of phenolphthalein. Other indicators are not 
affected by the abO'Ye-mentioned substances. >■ W. F, S* 

Estimation of : CMorine in Presence of Silicates i Q. 
BEUHns (Eeitsck angew. CTew.,.^1918,^31,, [il 156).— In .estinn 
,ating. chlorine in 'mixtures containing silicic aciwi it is 'unncc^sary 
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to render llie silica insoluble and separate it by liitration. Mobr’s 
method of titrating the chlorine with silver nitrate is trustworthy 
provided that the liquid be made neutral to plienolphtbaleiii by 
ixieaiis of nitric acid, and any gelatinous silicic acid b© finely dis- 
tributed throughout the liquid, C. A. M, 

Source of Error in Bmseii*s Method for the Estimation 
of Peroxides^ Chlorates, etc, E. Rupp {ZeitscL anal. Chem., 
1918, 57, 226 — 230). — When manganese dioxide, potassium 

chlorate, etc., are estimated by distilling the substance with hydro- 
chloric acid, collecting the distillate in potassium io-dide solution, 
and titrating the liberated iodine, the results obtained are from 
0*5% to 2% too low. The error varies with the conditions of the 
distillation, and is due to reaction between chlorine and water 
vapour, hydrochloric acid and oxygen being formed. .Fairly trust- 
worthy results are, however, obtained if potassium iodide is added 
to the distillation mixtux^e and the iodine then distilled, collected, 
and titrated. In some cases, where the hydrochloric acid is too 
concexitrated, iodine in small amount is liberated from the 
potassium iodide by the’ action of the acid. W. P. S. 

Estimation of Sulplmric Acid and Barium as Barium 
Sulphata, Z. Karaoolanow {Zeitsch. angew. Chem., 1918, 31, 
160). — A criticism of an investigation recorded by Winkler 
(Zeitsch. angew, Ghent., 1917 , 30 , 301 — 303) on the gravimetric 
estimation of sulphuric acid and barium. The author has shown 
recently (this vol., ii, 47) that potassium salts influence the I'esults, 
and that the presence and concentration of the hydrochloric acid, 
the time of precipitation, temperature, all have an e fleet on the 
precipitation of the barium sulphate. There is no evidence that 
barium hydrogen sulphate is formed^ during the preedpitation^^^ 

The Microchemical Estimation ‘‘Of Nitrogen. J'.var Bang 
{Biochemi. Zeilsch,, 1918, 88, 416 — 419).— A reply to some 
cxuticisms of Schollema and Hitterschy (ihid,, 1917, 84, 354, 371). 

■ S. B. S. 

Use of Sodium Sulphate in'the^KjeMahl-Gunning Method, 
C. T. Dowell and W. G. Frxbbeman (J. Ind. Bng, Ghem,., 1918, 
10, 599— 600).— The authors find that' sodium sulp^hate (either 
anhydrous or an equivalent quaxitity of the crystallised salt) is as 
efective as is' potassium sulphate i;n the digestion* part of . the 
Kjeldahl-Guxining method. W. P. S. 

Estimation of Ammonia in Urine, A. LEoiimB {Oompt 
rend, Boc, hiol,, 1917, 80, 969— 962'; irom Fhjsiol. Absir., 1918, 
8, 262).* — By distilling urino' with lithium carlsonate, ammonia is 
rapidly and quantitatively liberated'. The hydrolysing' action on 
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urea and aiiiino'-acids is slight, so that only a small correction is 
necessary. S* S. 

Ammoiiia and Nitric Nitrogen Estimations inSoil Extracts 
and Physiological Sointions- B. S. Davisson (J. Ind. Eng, 
G'hem,, 1918, 10, 600 — 605). — Ammonia nitrogen is estimated by 
the aeration method at the ordinary temperature in the presence of 
magnesiiiin oside or sodium carbonate; the aiiiinonia is absorbed 
in acid towers, and the contents of the latter are distilled sub- 
sequently with magnesium oxide in the usual way. The residua] 
liquid ill the aeration flask is then acidified with sulphuric acid, 
heated, cupric hydroxide added, the mixture filtered, the filtrate 
boiled for thirty minutes with the addition of sodium hydroxide, 
and the nitrate reduced with Devarda’s alloy, the resulting 
ammonia being estimated by distillation, [See, further, J, Soe. 
Cherm. Ind,, October.] W. P. S. 

Tlx© Estimation of Nitrites. P. Dieneet [Co'nipt. rend., 19 id, 
167, 366 — 367). — The method is based on the reaction NaNOsA 
2IiI=NaI-f I + NO-f HoO. Three flasks, (1) containing 50 c.c. of 
4% potassium iodide, (2) containing 10 c‘.c. of A-sulphiiric acid, 
(3) containing the solution of the nitrite, are connected in the 
order mentioned, and carbon dioxide passed through them until 
ail air is displaced. The contents of (1) are then driven over into 
(2), and this mixture in turn into (3). Ten c.c. of a 20% solution 
of aminonium carbonate are then added, and the free iodine- 
titrated by means of fi'/TO-arseiiious acid, of which 1 c.c. =0*2 mg. 
of nitrous nitrogen. Care must be taken to avoid the entrance of 
oxygen into flask (3) until the liquid has been made alkaline by 
the addition of the ammonium carbonate. W, G. 

Colorimetric Estimation of Phosphoric Acid in Potable 
Water. P. N. van Eok {Pharm, Weehhladf 1918, 55, 1037 — 1040). 

The hydrazine sulphate employed . in Riegler's colorimotric 

;method for estimating phosphoric acid can be replaced by stamious 
{‘hloride, the same- blue coloration being produced. A. J*. W. 

Estimation of Zeolitic Silicic Acid in Soils. K, Iv. 
Gedeoitz {Rejmnt, pp. 400— 406).— -The method commonly used 
ill Russian laboratories for the estimation in soils of so-called 
zeolitic silicic acid, that is, silicic acid liberated when the soil is 
treated with concentrated hydrochloric acid in the hot, is tedious, 
and the author now describes a new metho-d, which is rapid and 
does not necessitate the use of large platinum dishes. The results 
obtained by this method approximate closely to those given by the 
old method. T. H. P. 

Pressure- Method for the Estimation of Carbon Bioxid§ 
in Carbonates. W. H, Chapin (J. Ind. Efig. Chenu, 1918, 10^ 
527 — 529).— The carbonate is dissolved in dilute hydi^ochloric acid 
contained in a flask of known capacity; the flask is. provided with 



ANALYTICAL CHEMISTRY. 


il 371 


a small mercury maiio-meter, and tlie weight and percentage of the 
carbon dioxide are-, calculated from the change in pressure. [>See, 
further, /. Soe. ChcvK Ind., October.] W. P. S. 

The Bisulphate Method of Estimating Badium. Howard 
H. Barker (J. ImL Eng, Ghem,, 1918, 10, 525— 527).— In this 
method, the mineral is fused and boiled with a mixture of sodium 
and potassium hydrogen sulphates, and the emanation is passed 
into the ionisation chamber of an electroscope. Readings of the 
rat© of discharge are made three hours after the introduction of 
the gas. When the mineral under examination contains thorium, 
the gas cannot be transferred directly to the electroscope during 
fusion, but must be collected in a gas burette to allow the thoriiiiu 
emanation to decay, [See, further, J. Sac. Oheni. Ind.^ October.] 

W. P. S. 

Methods of Estimating Potassium. A. VOrtheim (Chem, 
WeeMlad, 1918, 15, 827 — 842). — A critical survey of the literature 
of the estimation of potassium. A. J. W, 

Estimation of Zinc in Zinc Dust. L. A. Wilson {Eng, and 
Min, 1918, 106, 334 — 336). — A sample of zinc dust with 
ferrous sulphate and a piece of platinum foil are placed in a small 
conical flask connected through a three-way tap with a measuring 
tube. The whole system is then filled with liquid saturated with 
hydrogen at the temperature of experiment, the flask and con- 
necting tube containing water and the measuring tube 10% 
sulphuric acid. The addition of sulphuric acid through a separating 
funnel causes evolution of h^dlrogen, and if any fine particles of 
zinc are carried over, solution is completed by the acid in the 
measuring tube. Finally, water is run through the separating 
funnel to force the hydrogen into the measuring tube, and, after 
levelling, the volume is read olT and corrected. C. A. K. 

Microcliemical Reaction for Manganese. J. B. M.smivE 
(flhem. WceEhladj 1918, 15, 868- -869) .-•-A drop of amiuoriia com 
taining cyaiiuric acid gives with manganese sulphate a precipitate 
of manganous hydroxide. After a few minutes, or immediately on 
boiling, 'colourless, unstable needles of high polarising |■)owerseparai-e 
from the mixture. A. J. W, 

Rapid Method for the Estimatioa of Iron in small 
Quantities of Blood. Louis Berman (/. Biol Cheni,, 1918, 35, 
231 — ‘236).— Th© iron held in combination in the blood is liberated 
by the action of concentrated hydrobroinic acid, whilst the organic 
matter is destroyed by potassium permanganate and th© iron 
simultaneously oxidised to the ferric condition. The resulting 
solution is mixed with a solution of ammonium thiocyaiiat© in 
water and acetone, and the colour compared with that of a standard 
iron solution similarly treated. The ordinary ashing process is 
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thus eliminatedj and the estimation requires only 0*040 c.c. of 
blood, and m,ay be completed in ten to fifteen iriiimtes. 

H. W. B. 

Estimation of CJirominm [in [the ^Presence of Iroa« K. 
ScHOftLEMMEB (Collegium.^ 1918, 145 — 149).— Iron salts iiiust be 
removed pi'evious to the estimation of chromium by means of thio- 
sulphate. The solution is treated with hydrogen peroxide, heated, 
then cooled, and reoxidised by the addition of a further quantity 
of hydrogen peroxide; the ferric hydroxide is collected, dissolved 
in acid, twice oxidised with hydrogen peroxixle, again collected, 
and the filtrate added to the first filtrate. The chromium is then 
estimated in the solution. A further treatment of the ferric 
hydroxide with hydrogen peroxide may be necessary if much iron 
is present. W. P. S. 

Analysis of Molybdenum Ores containing Copper* “W. 
HoEnpNEE and 0. Bindee {Ghern. Zeit,, 1918, 42, 315).— Small 
quantities of copper in an ammoniacal solution of molybdic acid 
cannot be precipitated by the addition of ammonium sulphide, 
since copper is soluble to the extent of 0*015 gram (or more) per 
100 c.c. of the sulphide- solution. To effect the separation of the 
copper, the ammoniacal solution should be acidified witli sulphuric 
acid and the copper deposited electrolyticallj after the addition of 
nitric acid. W. P. S. 

Ilsemannite. H, P. Tancy (Met. andClwn, Eng,, 1918, (186). — 
Usemannite is a blue compound of molybdenum soluble in water 
to which the formula Mo 02 , 4 Mo 03 , 6 H 20 is usually given. The 
molybdenum, occurring as M 0 O 2 , may be determined by extracting 
the ore with hot water, adding to the extract 25% by volume of 
hydrochloric acid and its own bulk of ether. The mixture is 
shaken and the layers separated, the aqueous layer being again 
treated with ether and the ethereal solutions combined. This 
ether extract is washed ten times with 10 c.c. of hydrochloric acid 
diluted with 25 c.c. of water to remove iron, The blue compound 
is titrated with A/lOO-permanganate in a sulphuric acid solution. 
The total molybdenum present is determined by fuming the solu- 
tion with strong sulphuric acid, diluting it with water, and adding 
sodium hydroxide. A precipitate of the hydroxides of manganese 
and iron is filtered off,, the 'filtrate acidified with 2*5% sulphuric 
acid, and passed while hot through a Jones 'reductor. P. C. 'Th. 

Estimatioa o! Tungsten and Vanadium in the Presence 
of Titanium. ' G. Fenner (Ohem, Zml, 1918, 42, 403).— To 
separate tungsten from titanium in a mineral, the latter is fused 
with sodium peroxide, cooled, the fused mass boiled for a ' few 
minutes. with water,, and the solution then filtered; the titanium, 
remains insoluble, whilst the tungsten passes completely into the 
filtrate. ' This method cannot be used for the separation of 
vanadium from ^ titanium, since the greater part, if not all, of the 
'vanadium remains insoluble. ■ In this case, the mineral, after ailiea 
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lias beeii removed by treatmeni) with liydrofluoric acid and 
siilpliiiric acid, is fused witJi sodium pyrosiilpliate, the fused mass 
dissolved in dilute siilpliuric acid, the solution filtered, and tlie 
iiltrate treated wiijh hydrogen peroxide until a distinct coloration 
lias developed, an excess of the; peroxide being avoided. 
Amirioniiim fluoride is then added; this destroys the' yellow colour 
t>j: the titaiiiuin compound, but does not affect the reddish-brown 
colour of the vaiiadiiim compound. After the yellow colour du© to 
iron salts has been removed by the addition of phosphoric acid, 
the vauadiiiin is estimated colorimetricall}^, using a standard pre- 
pared under the same conditions and as far as possible with the 
saiiie quantities of reagents. W. P. S. 

Quantitative Analysis of Vanadium Compounds witli 
tk© Aid of Carbon TetracMorid©. Pauu Jannasch and Henry 
E. Harwood (/. pr. Chem,, 1918, [ii], 97, 93 — 137). — The appli- 
cation of carbon tetraclilorid© as a reagent for quantitative analysis 
(Jannasch and others, A., 1913, ii, 876; 1910, ii, 1076; 1909, 
ii, 728, 767; 1908, ii, 685 ; 1907, ii, 864) is exten«led by its use for 
the ©stimatioii of vanadium in its compounds. The vanadium 
compound in a silica boat enclosed in a silica tube is heated in a 
current of carbon dioxide and carbon tetrachloride vapour, the 
resulting vanadium chlorides being collected by passage into dilute 
nitric acid and water successively. The vanadic acid solution thus 
obtained is reduced to vanadyl sulphate, the amount of which can 
then be estimated volimietrically with potassium permanganate. 
[See also /. Soc. Chem. Incl, October.] B. F. T. 

Application of Rapidly Rotating Metallic Reductors in 
the Estimation of Vanadic Acid. F, A. Gooch and W, Scott 
(Amcr. /. ScL, 1918, [iv], 46, 427--~-436).— The reduction of 
vanadic acid in the presence of dilute sulphuric acid may be effected 
quickly by the aid of rapidly rotating anodes of silver or copper 
in an electrolytic cell or by a rapidly rotating cylinder of xiiic, 
over-reductio'n being corrected ]>y tbe additioii of silver sulphate, 
which automatically forms vanadix|m tetroxide. Th©' completion 
of the reduction ia indi<%atod by the appearance of precipitated 
silver ixi the solution. The reduced liquid is boiled to coagulate 
the silver, filtered, diluted, again heated to boiling, and titrated 
with potassium permanganate. The correction applied is variable 
when an electrode of commercial copper is used, but an electrode 
of silver plated with copper from a solution of copper sulphate, 
free from iron, is satisfactory. 'When zinc is the reducing' agent, 
the results are comparable only if the volimi© and temperature of 
the solution, the relative size of the zinc cylinder, and its rate of 
rotation are kept constant. A. B. S. 

Electroanalysis of Bismuth without Platinum Electrodes- 
Peuavo Pooh (Anal, Fis, Quim,, 1918, 16, 520 — 633). — An account 

VOL. cxiv. ii. ' 18 
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of experiments on tlie estimation of bismutk in solUtio'ii in iiikic^ 
tarfcaricj siilpliiirlCj and acetic acidS; and in amnion iacal solution « 
’111 each casOj the estiinatioii was carried out with elec- 

trodes^ with a platinum anode and a copper cathode/ with a 
platinum cathode and. an iron or graphite a’liodoj and with a cop)per 
cathode and an iron or graphite anode. ’ A. J. W. 

The Copper Method for Estimating Glycerol. ” E. L. Wbiss 
{Glum. W eekhlad^ 1918, 15, 862 — 868). — ^There is nO' conxpoiind of 
copper and glycerol of constant composition, but the proportion of 
copper depends on four factors: (1) The proportion of glycerol 
in the solution, the amount of copper increasing with the glycerol. 
(2) Any rise of temperature, which lowers the proportion of 
copper, especially in very dilute solutions. (3) The degree of 
dilution of the liquid. (4) The concentration of the free alkali, 

A. J. W, 

The Estimation of Phenol in Cresylic Acid. ' * J. J. Fox 
and M. E. Barkeii (J. Soc. Chem. ImL, 1918, 37, 265~-~2B8T).-™-Eor 
the estimation of phenol in commercial * cresylic acid ^ by the method 
previously described (A., 1917, ii, 513), a imiiiber of additioiia] 
details are given. In place of ether, benzene may be used for 
getting rid of tar oils and bases, but since beiizen© is obstinately 
retained by the solution of the tar acids in sodium hydroxide solu- 
tion, this solution must b© heated sufficiently strongly before 
acidification to expel all the benzene. Benzene may also be used 
in place of ether to extract the tar acids after acidification, the 
washing and drying being carried out as described before. The 
neutral oils and bases may also be removed by dissolving the tar 
acids in sodium hydroxide solution and steam distilling, but care 
must b© taken that the sodium hydroxide ia in sufficient excess to 
prevent any tar acids, particularly o-cresol, being carried over 
with the steam. 

A short method has been devised for determining v/li ether a 
sample of ^cresylic acid’ contains more than about 5% of phenol. 
The dried tar acids are fractiopally distilled in the standard aiipar- 
atus described, and the fraction distilling up to 210^ is collected and 
redistilled.^ The portion boiling up to 202^ is collected,, and if this 
is dess than 5% the sample is satisfactory. If it is more than 6%, 
it is again distilled, ' and the fraction boiling up to 195*^ is collected 
and the phehol estimated by a specific gravity determination. 

A bibliography of papers dealing with phenol and cresol estim- 
ations and separations is appended. ^ E. H. R. 

Chemical Biagnosis of Picric Jaundice. Possible Simn- 
lation /of Bile Pigments in the Urine. ' Domehico GAFASsmi 
{BqU. chwv, farm,^ 1918, 57, 161 — 167). — ^The author describes 
ihethods of detecting the , simulated catarrhal jaundice' caused ',by 
fhO' ingeBtion" of' picric 'acid by individuals (in Italy) wishing 'to 
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escape military service, tliese methods being modificatioiis of Le 
Mitlionard;’s reaction (Fresse vicdiml., 1916, No^. 27, 475), the tri- 
amiiiopheno'l reaction (compare Rodillon, A., 1915, ii, 805), and 
Berrien’s diazo-reaction {Pre^i^e. '/ticdicaL, 1915, No'. 35, 285) for 
tlio detection ol picric acid derivatives in the urine. It is pointed 
O'lit that Le Mithouard’s reaction is given also' by Martius-yeilow 
and by iiaphthoLyellO'W S, the latter being a harmless colour allow- 
able ill food productvs; these colouring matters do not, bowever., 
respond to' tlie other two reactions mentioned. 

Only in exceptional cases of picinc jaundice may the picrainic acid 
in the urine he accompanied by bile pigments, this being so^ especi" 
ally when large doses of picric acid have been ingested. It is found 
that the jjossibility exists of simulating the presence of bile pig- 
ments in a urine which does not contain them, for instance, by 
addiiion of either a pinch of antipyrine mixed with a trace of 
alkali nitrate or a very small rpiantity of Congo-red ; a method is 
given for detecting this fraurl, which may be {iraetised tO' render 
the jaundice more certain. T. IL P, 

Ideatiflcation and Estimation of Potassium Gtiaiacol- 
snlphonate. Samuel Palkin (J. Ind, Eng. 1918, 10^ 

610 — 612). — Potassium guaiacolsulphonate as used in medicine is 
usually mixed with gums, resins, alkaloids, etc. To detect the 
pi’esence of the sul|)honate, the sample is treated with dilute hydro- 
chloric acid, iUtered, and a portion of the filtrate tested for sulphates 
before and after oxidation with sodium peroxide (in the acid 
solution) ^ any increase in the quantity of sulphate after oxidation 
indicates the presence of a sulphonate. Another portion of the 
nitrate is rendered alkaline and treated with a drop of diazotised 
p-nitroaniline; a deep red coloration, changing to yellow when 
acidified, denotes the presence of guaiacolsulphonate. In the^ 
absence of much organic matter, a portion of the sample may be 
distilled with the arklitiou of phosphoric acid and sodium chloride ; 
the filtrate gives a, green coloration with ferric chloride, and, when 
rendered ammnniaeal, reduces silver nitrate. Potassium guaiacol- 
sulphonate may lie estimated from th^^' amount ol’ sulphuric acid 
formed when it is oxidised by repeated evaporation with bromine 
and nitric acid, W. P, S, 

Eslimation of Acetic Acid by Distillation with Phosphoric 
Acid» W. Paitoutb Munn (L Ind. Eng. GJmn.., 1910, lOy 
650—552).— -Pox the estimation of acetic acid in calcium acetate 
residues, etc., the sample , is distilled with the addition of dilute 
phosphoric acid, and the distillate is collected in a receiver con- 
taining an excess of standardiised barium' hydroxide solution. A 
current of air free from carbon dioxide is drawn throi^gh, the 
apparatus during the distillation, and dilute phosphoric, acid is 
admitted to the distillatiou flask at the same rate as that at, which; 
t.he liquid distils. . “When the distillation is completed (tlu? requires, 
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about ninety minutes), the contents of the receiver are titrated 
with N llO-ijdmchloTic acid, using phenolphthaleiii as indicator; 
this gives the excess of barium hydroxide. If any barium carbonate 
has formed, due to the presence of carbonates in the sample, the 
barium carbonate is dissolved by adding iV^/l-hydrocliloric acid in 
slight -excess and then titrating the excess with *¥/ 1-sodium ^ hydr- 
oxide solution, using methyl-orange as an external indicator. 
Allowance is made for the quantity of carbonate tlius found. [See, 
further, /, So-e, Che in, Ind,, October,] W. P. S. 

The Detection of d-Glycuronic Acid and other Acids 
with similar Behaviour hy the Naphtharesorcinol Reaction* 
A. W. VAN BER Haar (Biochem, Zeitsch,, 1918, 88, 205 — 212).— 
An application of Neuberg and Saneyoshhs modification of Tollens’s 
reaction, as applied to plant products. The- substance is first 
hydrolysed with 5% sulphuric acid, the mixture is then neutralised 
with barium hydroxide, and concentrated after filtration. Lead 
acetate is then added, and, after filtration, basic lead acetate; the 
glycuronate is contained in the precipitate thus produced, and this 
is then heated with 10 c.c. of 10% hydrochloric acid and 100 mg. 
of naphtharesorcinol for one minute. After cooling to- 50^^, benzene 
is added, and if glycuroiiic acid is present, this on shaking takes up 
a violet pigment, which gives a characteristic D-band of the 
spectrum. S. B. S. 

Estimation of Phthalic Anhydride in Crude Phthalic Acid, 
Charles R. Downs and Charles G. Stutp (J. Ind. Bng, Gliem..^ 
1918, 10 , 596 — 598). — The sample is volatilised from, a small glass 
capsule, and the volatilised phthalic anhydride collected in a 
tube containing cotton wool, the lower end of this tube being 
inserted in the neck of the capsule. The capsule is heated at 220^^, 
and a current of air drawn through the apparatus during the 
operation. The cotton wool is then removed from the tube, lx)iled 
with an excess of standard sodium hydroxide solution for thirty 
minutes, the solution then treated with an excess of sta.ndarl'l 
.acid, again boiled, and titrated, using phenolphthaleiii as indicator. 
Each c.c. of F/ 10-sodium hydroxide solution is equivalent to 
0*0074, gram of phthalic anhydride. The non-volatile residue 
remaining in the capsule may also be weighed. [See-, further, 
Bog, Uhem, Ind,, October.] ' W. P. S. 

Dropping-point Apparatus for the Examination of Pats, 
Waxes,, and Bitumens. 'F. Dupufi {Chem, 2leit,, 1918, 42, 
398. Compare Ilbbelohde, A., 1906 , ii, 658).' — The substance to 
be tested is placed in a small metal nipple which is attached to 
Ihe bulb of a thermometer so that the lower part of the bulb is 
immediately above the surface of the substance. The thermometer 
is suspended in a test-tube, which is, immersed dn a heating-bath 
, heated to about 20^ 'below the probable dropping' point of the 
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substance, and tlie temperaturB is raised at tlie rate ot 1*^ per 
iiiimite initil a drop of tlie melted substance falls from the nipple. 

W. P. S. 

Metliod for Estimating CitraL A Modification of tke 
Hiltner Metliod. C. E. Parker and E. S. Hiltner (J. IncL Eng. 
Ghem,^ 1918, 10, 60S — 610). — Some samples of lemon and orange 
oils and extracts yield a blue or green coloration ■when treated 
with m-phenylenediamine hydrochioride, thus limiting the applica- 
bility of Hiltner ’s method, which depends on the formation of a 
yellow coloration. The addition of oxalic acid, however, inhibits 
the production of the blue or green coloration, and it is recom- 
mended that the reagent be prepared as follows: One gram of 
w-phenylenediamine hydrochloride and 1 gram of crystallised 
oxalic acid are dissolved separately in 80% alcohol, the- solutions 
are mixed, diluted to- 100 c.c. with 80% alcohol, treated with 
Fuller's earth, and filtered. W. P. S. 

Detection of Acetone- T. M. Kolthofp {Phar7?i. Weehblad, 
1918, 55, 1021—1029). — ^Vanillin can replace salicylalclehyde in 
Frommer's test for acetone (Berl, Klin. 'WocliemcJir., 1902, 42, 
1005) with similar results. The presence of acetaldehyde or form- 
aldehyde is prejudicial. A. J. W. 

Estimation of Acetone. Allan J. Field (J. hid. Eng. Ghem., 
1918, 10, 552), — Messenger’s volumetric method, depending on 
the formation of iodoform, was found to be untrustworthy; the 
use of arsenious acid in place of thiosulphate for the titration 
(compare Vaiibel and Scheuer, A., 1905, ii, 291) yielded no 
advantage. Eobineau and Eollin’s method as modified by Kebler 
(/, Amer. Ghe/m. Soc., 1897, 19, 316) is the most trustworthy for 
the estimation of acetone; the results are not affected by the 
presence of alcohol or by differences in the time of shaking. 

W. P. S. 

Metliod for the Separation and Quantitative Estimation 
of the Lower Alkylamines in the Presence of Ammonia. 
F. C. Weber and J. B. Wilson (J. Biol Ohem., 1918, S5, 
385— 410).— The fMal volatile nitrogen is first estimated by dis“ 
tillation of the alkaline solution containing ammonia and the 
amines into O'CSA-acid, and titration of the excess o-f acid with 
0‘02A-alkali, using methyl-red as the indicator. 

For the estimation of the total amines^ a volume of the original 
solution containing an amount of total volatile^ nitrogen equivalent 
to from 40 c.c. to 60 c.c, of 0-05A-acid is placed in a 500 c.c, 
volumetric flask, diluted with water to within 20 c.c. of the mark, 
and treated with 10 c.c. of an alkaline 'mixture composed of equal 
parts of 20% sodium hydroxide and 30% sodium carbonate solu- 
tions. After making to the mark, OH gram, of yellow ' 'oxide' of 
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mercury is added for ©acli c.c. of 0*liV'-acid eqiiivaleii.t to the total 
volatile nitrogen. The flask is covered with a black cloth and 
shaken for one hour. The solution is then filtered through a 
cotton filter under pressure, and two 200 c.c. portions of the filtrate 
are distilled into 25 c.c. of O’OOALacid, The acid neutralised is 
equivalent to the amines present, from which tlie total amines 
may be calculated. The difference between the total volatile 
nitrogen and the total amines represents the anwumia nitrogen. 

The distillate containing the total amines is acidified with 0‘5 c.c. 
of concentrated sulphuric acid and evaporated to 35 c.c. It is 
transferi*ed to a 50 c.c. flask and diluted with water tu the mark. 
The rnon-oamineR are now estimated in 10 c.c. in the Van Slyko 
amino-nitrogen apparatus, iising the mixing bulb of the large size 
apparatus and the measuring burette of the micro-apparatus. The 
remaining 40 c.c. are transferred to a 200 c.c. flask and treated 
with 20 c.c. of a saturated solution of sodium nitrite and 10 c.c. 
of glacial acetic acid. The liquid is shaken from time to time to 
remove as much gas as possible, and, after an hour, a drop of 
plienolphthaleiii indicator is added and 30 c.c. of a 20% sodium 
liydroxide solution. On mixing, the solution should remain acid ; 
if it begins to turn red, a few drops of acetic acid are added. After 
a few hours, 15 c.c. to 20 c.c. more of the sodium hydroxide solu- 
tion are added, and it is distilled into 25 c.c. of O-OSiY-sulphuric 
acid. It is titrated back as before with 0*02iF-aikali, using methyl- 
red as indicator. The acid used is equivalent to the 
The cfiafiiinei may be estimated by difference, or by the follow- 
ing method. To the distillate containing the triamine (and also 
the diamine in the form of nitrosoamine) 10 c.c. of concentrated 
hydrochloric acid and a' few grams of granulated zinc are added, 
and when hydrogen is being evolved freely it is placed over a 
small flame and heated to boiling. The solution is flecanted from 
the remaining zinc, which is washed with three 10 c.c, portions 
of water. After addition of a drop of phenolphthalein and abon(i 
10 grams of sodium liydroxide, the product is distilled into 25 c.(‘. 
of C)*05A-acid, and titrated back as before. The acid used is 
equivalent to the sum of the ■diamines and triarnines present. 

The method appears to give accurate results, and may bo 
employed in the analysis of fish products, putrid flesli, bad 
.sausages, biological fluids, etc* H. W. B. 

EveluatioH' of HeKamathylenetetramiEo Tablets. W. 0 
and C. B. Wbioht ' (/, Ind, Eng, Ohem.j 1918, 10, 
606 — 608).— A po'rtion of the sample is boiled under a reflux 
apparatus with dilute hydrochloric acid, and the solution 'is then 
mad© up to a known voium©. An aliquot portion of this solution 
treated at 0*^ with alkaline potassium mercuric iodide Boliition 
(a modified Nessler reagent); the formaldehyde is oxidised to a ^ 
formate, and an 'equivalent amount of metallic inemiry is 
cipitoted. The mixture is toen acidified with acetic acid, and an; ■' 
of hT/lO-iodin© solution added ; the iodiius cioinMnes with; ’ / 
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tile iiiercitryj and the excess of iodine is titrated with thiosulphate 
solution. [See^ further, J. Sac. Ghem. IruL, October.] 

W. P. S. 

Abnormalities in tlie Formol -Titration Metliod« S. L. 
JODIM (J. ximer. Chem. Soc., 1918, 40, 1031— 1035). ---An ex- 
planation is given of the abnormalities which soiiietinies render 
untrustworthy Sorensen’s formaldehyde titration method ' of 
estimating amino-acids, polypeptides, etc The function of the 
formaldehyde is to convert the basic nitrogen in the molecule into 
a neutral group, so that the carboxyl group can be accurately 
titrated; in the case of simple amino-acids, NH 2 ‘it*C 02 H, contain- 
ing only amino- and carboxyl groups, the reaction is ^ 

NI-VR-OOaH 4- CHoO'-CHgIN-R-COsH + PRp ; 
the group is neutral, and the resulting monobasic acid 

contains no groups modifying its acidity. Proline, however, con- 
tains an imino-group, and reacts with formaldehyde tO' give 
methyleneproline containing the group which is still 

somewhat basic, with, the result that the formaldehyde method 
gives too low results. The same holds for hydroxyproline. The 
product from formaldehyde and histidine also contains the group 
IN'CHg’N*, and the estimation is therefore low, but the result is 
better than in the case of proline, ]Drobabiy owing to the acidic 
nature of the azole nucleus. Tryptophan has not yet been 
estimated by Sorensen's method, l3ut in vievr of the presence of an 
imino-group, it seems safe to predict that the result will be low. 
In the case of lysine, the method gives low results, although an 
accurate result would be expected, since the molecule contains, 
apart from the two amino-groups, no groups which could affect the 
carboxyl group; the discrepancy is attributed to the distance of 
the o)-amino-group from the carboxyl group. C. S. 

Analysis of Calciam Cyanamide containing mMck Di- 
cyanodiamido and Ur©a« E. IIkxu and A. van Haaren (ZeUsch. 
mujem. (JImn., 1918, 81, 129— 131).— A solution of the cyanamide, 
dicyanodiamide, and urea is prepared in , the, usual way, and an 
aliquot portion, containing about 0*2 gram of nitrogen, ^ is diluted 
to 200 c.c. and treated with 20 c,c. of 10% silver nitrate ‘solution 
and 30 c.c. of 10% potassium hydroxide solution; the precipitate,® 
which contains all the cyanamide and dicyanodiamide and some of 
the urea, is 'Washed, mixed with 150 c.c. of water, dissolved in the 
minimum quantity of nitric acid, diluted to- 200 c.c., and 100 c.c. 
of this solution are treated with 2 c.c. of silver nitrate solution and 
16 c.c. of potassium, hydroxide solution. The precipitate, which 
now contains all the cyanamide and dicyanodiamide, is collected 
'and the nitrogen in it determined by Rjeldahl’s method. ' In 
another portion of the original solution, the cyanamide is,, pre- 
cipitated by means of silver nitrate and ammonia, and the nitrogen 
d,etermined in the precipitate; the difference between this and the 
first nitrogen determination gives the dicyanodiamide nitrogen. 
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Tli0 urea nitrogen is found from iho difference Iso-tweeii ilie Himi of 
tile cyanide and dicyaiiodiamide 'nitrogen and tlie total nitrogen 
'ill tlio sample. "W, P. S. 

[Estimation of] Creatmine in Blood. 1. Cukrtkov {Bev. 
nied, suisse romande^ 1917, 37, 74.8; from Bhyuol. sihsir,^ 1918, 
3, 247). — Protein is precipitated by tricliloroacetic acid; to tlie 
filtrate, sodium hydroxide and picric acid are added, and the 
creatinine is estimated coloiimeirically, S. B. 8. 

Estimation of Tlieolsromine. W. O. .Emery and G. 0. 
Spencer (J. Ind, Eng, Chem,, 1918 , 10, 605 — 606. Compare A,, 
1914, ii, 825). — A method for "the estimation of theobromine, either 
alone or mixed with sodium acetate and sodium salicylate, depends 
on the formation of its perioclide, C7E[g02N4,IiI,l4. A quantity 
of 0*1 gram of the sample (with an equivalent quantity of sodium 
acetate in the case of theobromine alone) is dissolved in 2 c.c. of 
glacial acetic acid, 5 c.c. of hot water are added, and the solution 
is transferred to a 100 c.c. flask containing 50 c.c. of iV /1 0-iodine 
solution; 20 c.c. of satui^ated sodium chloride solution and 2 c.c. 
of concentrated hydrochloric acid are then added, and, after about 
eighteen hours, the mixture is diluted to 100 c.c., filtered, and 
the excess of iodine titrated in an aliquot portion of the filtrate. 
[See, further, J, Soc, Oheni, Ind., October.] W. P. S. 

^ Method for making Electrometric Titrations of Solu- 
tions containing Protein. John C. Baker and Lucius L. "Van 
Slyke ( j. Biol. Ghem.j 1918 , 35 , 137 — 145). — ^^The apparatus 
consists of a wide-mouthed bottle, holding about 400 9.C., provided 
with a cork stopper containing perforations through which the 
several parts or connexions pass into the- bottle. The hydrogen 
■electrode, made of platinum foil, is suspended in a special manner 
inside the bell-shaped end of the tube ca.rrying hydrogen, and is 
so arranged that it can be lowered into or drawn out of the solu- 
tion titrated. Other parts are (a) a glass tube admitting the titra- 
tion reagent from a burette into the solution titrated, (h) special 
stirring apparatus, (c) a tube for introducing additional reagents, 
(d) a tube containing potassium chloride, and, in addition, oilier 
^ pieces of apparatus required to .measure the hydrogen-ion con- 
‘ centration. 

In operating, the solution under examination is placed in tlic 
bottle, and hydrogen passed in, the electrode being above the 
solution. 'The stirrer being in motion, the electrode is lowered into 
the solution, electric connexions are made, equilibrium is estab- 
lished, and then, the titration reagent run in, Beadinga of hhe 
EM.F . are made once a 'minute until constant, and titration is then 
continued. The apparatus is designed to prevent local chemical 
action at tie point where the reagent enters the solution under 
titration. H. *W B 
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Spectrochemistry and Determination of the Constitution 
of Tautomeric Compotinds. K. von Auwkkk {/innalen^ 19I85 

415, 169- -232). — Briilil showed more than thirty years ago that 

inoieciilar re-fraotiou and dispersion can be utilised k> differentiate 
between enolic and ketonuodilicatioiis, but the determination in 
recent times of the composition of keio-enol mixtures by chemical 
means has frequently led to results which are quite opposed to 
Eriihrs views. The author has undertaken a aeries of researches, 
of which this is the first, to ascertain how far spectrochemistry in 
its present state can be a|)plied to investigations of desmotropic 
compounds. 

With the difference in structure represented by the scheme 
•CO*CHR* ~ •C(OH)*.CR* correspond constant differences in the 
molecular refraction and dispersion of such magnitudes that a 
trustworthy decision between the two structures can be made when 
only homogeneous substances are in question ; also the percentage 
composition of mixtures of simple enols and ketones, for example, 
a simple unsaturated alcohol and the isomeric aldehyde or ketone, 
can be ascertained with satisfactory accuracy by the refractometric 
method, especially if the specific refraction and dispersion are 
employed instead of the molecular magnitudes. Errors arise, liow- 
ever, and false conclusions may be drawn when certain groups are 
]>reseut in the molecule. For example, in ^■•diketoues, j8-ketouic 
acids, etc., occur the systems •CO’CHR’COR^ and 

oH-c:cR*cR^:o. 

The former is siiectrochemicNilly normal, but the latter, containing 
a conjugate system of linkings, exhibits an abnormal increase of 
the refract.lon, and still more sO' of the dispersion. Almost the 
only possible way of overcoming this difficulty is the calculation of* 
the magnitude of* the exaltations by means of known regularities. 
Eisenloht and Auwers (A., 191.0, ii, 365; 1911, ii, 781) have shown 
that the magiritudes of the specific exaltations of the refraction and 
dis|)ersion remain practically constant in compounds containing the 
same conjugate system, so that ^normal values’ of the specilu*. 
exaltations can l)e recorded. Unfortunately, this regularity is not 
ecfually sharp in all classes of substances,' possibly on a<jcount of 
experimental error or of lack of purity of the com])ounds examined. 
It is necessary, therefore, to determine more accurately than 
hitherto the normal values of the- specific exaltations for the con- 
jugate systems '*GH:CH-CR:0 and -CH:CHU(0R):0, and to ascer- 
tain the influence of disturbing substituents on these values. By 
means of the numbers so obtained, the theoretical values of the 
iriolecidar refraction and dispersion ' of the enols could be calculated, 
find iiluis lire 'foundai,ions laid for a more trustworthy (letermination 
of* tlio ccjuilibrium proportions ofyj'uolic and ketO'n,iodiiicatioiiH by 
VOb. CX'IV. ii, ' Iff 
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means ol" the optical constants. The author then discusses the 
values obtained for series of hydro'xymethylene compouiicls and 
tlieir ethers and esters, and draws the conclusion that a trust- 
worthy calculation of the real molecular refraction and dispersion 
of ©nols is possible at the present time only in a few cases in which 
specially favonrahle comparison material is available. The follow* 
ing substances have been examined. The percentages are calcu- 
lated from the spectrochemical data, and the figures in brackets 
are the percentages found by Meyer’s bromine method. Ethyl 
diacetoacetate, percentage of keto-enol 100 (90 — 100) ; acetyl- 
acetone, enol 69% (7 6 ) ; methylacetylacetone, keto-enol 38% and 
31% in two different preparations (31); ethylacetylacetone, keto- 
enol about 27%; ethyl acetylmalonate, enol 70% (64); methyl 
benzoylacetate, ©nol 25% (16*7); ethyl benzoylacetate, enol 29% 
(29) ; ethyl a-bemoylbutyrate, enol at most a few units per cent. ; 
inethylbenzoylacetone, enol 22% (6). 

The spectroehemical constants (density and refractive indices for 
the a-, JO-, jS-, and y-lines) have been determined of the following 
hydroxymethylen© compounds and their ethyl ethers and acetates ; 
y-keto-^-methyl*A«-penten-a-ol ; hydroxymethylenepinacolin {ethyl 
ether, b. p, 103 — 104°/16 mm.; acetate, rhombohedral plates, m. p. 
44 — 45^, b. p. 118—118-5^/16 mm.); 2-hydroxy rnethyleiic- 

c^^rfohexanone (ethyl ether, b, p. 128*2 — 128*4.^/16 mm.; 
acetate, h. p. 142 — 143^/14 mm.); 2-hycIroxymethyleiiementh- 
one; ethyl j3-acetoxyacrylate; ethyl jS-hydroxy-a-methylacrylat© ; 
ethyl hydroxymethyleneacetoacetate ; ethyl hydroxymethylene- 
malonate. The constants are also given for the following diketones 
and ketonic esters: acetylacetone (and the 0 -methyl and -ethyl 
ethers); methylacetylacetone ; dimethylacetylaceton© ; ethylacetyl- 
acetone; methylbenzoylacetone (and the 0-methyl ether) ; jB-meth- 
oxy-i8~amylacrylic acid and ite methyl ester; ethyl jS-ethoxy-jS- 
amylacrylate ; ethyl O-acetylacetoacetate ; ethyl diacetoacetate; 
methyl benzoylacetat© and the ethyl ester; ethyl ethylbenzoyl- 
acetate. C. S. 

Atomic Refraction and Atomic Dispersion of Quad- 
rivalent Lead, Deduced from the Saturated Lead Tetra- 
alkyls. Gerhard GntlTTKEE and Ertch Krause {Annahn, 1918, 
415, 338- — 362). — Hitherto, the atomic refraction of quadrivalent 
lead, 17*87 for the red hydrogen line (n^ fo'imula), has been deduced 
from only one compound, lead tetra-ethyl. Since it is known that 
the atomic refraction of silicon, deduced from the silanes, varies 
between 7*0' and 8*0, it is very desirable that the value for lead 
should be recalculated,’ and for this purpose the numerous lead 
tetra-alkyls ' prepared by the 'authors in 1916 and 1917 are well 
suited, since they , are colourless, stahl© liquids. , The values of the. 
atomic refraction and dispersion of quadrivalent lead depend on 
the number , of carbon atoms in the molecule, and increase from the 
'Ci'.to about the Gja ' compounds. The values calculated' from, 'the 
/ .'.simple," completely 'symmetrical ^lead tetra-alkyla, ' (PbB^) . fncreaa# 
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regularly with, the niolecuiar weight. The. authors are^ decidedly 
of opinion that there are no‘ constant values. The atomic refrac- 
tion (71,, line) increases from 17*07 for the C 4 compound to 18*16 
for the C 41 compounds; and the atomic dispersions increase from 
1*43 to 1*75 (iJy— //„), and from 0*87 to 1*05 (/i/^ — ii.,). 

Certain regularities in the h. p.’s, densities, . and refractions and 
dispersions of lead alkyls and silicon alkyls are recorded. C. S. 

Atomic Number and Frequency DifEerences in Spectral 
Series. Herbert Bell {PldL Mag,, 1918, [vij, 36y 337-— 347).— 
It has been previously shown by Eydberg and by Kayser and 
Riingo that for elements in the same periodic group the wave- 
nuinber diherences ]3etween the comijoiieiits of doublet and triplet 
series are ^approximately proportional to the squares of the atomic 
weights. This relation has been further examined, the atomic 
weights being replaced by the atomic numbers. 

By plotting the square root of the wave-number difference against 
the atomic number, straight lines are obtained corresponding with 
the equation ^/v==m{N — iVq), in which N is the atomic number of 
the element and m and Nq are constants. In the first group, the 
elements lithium, sodium, potassium, rubidium, and caesium fall 
on one straight line, for which m = 0*4447 and iV'y — 1*875, whilst 
potassium, copper, silver,^ and gold fall on a second straight line, 
for which m ==0*8117 and 71^0=9*619. There is thus a twofold 
collinearity in the first group of the periodic table, and this feature 
is again met with in the second group. 

The linear relation between the square root of wave-number differ- 
ences and atomic numbers has also been found to hold for the 
members of other groups in the periodic arrangement. 

The logarithmic relation lo'g v= plogTV'-h g, which was suggested 
by Runge and Precht (A., 1903, ii, 346), does not seem to be in 
better agreement with the facts than the equation V'v = m(A -TV",)). 

H. M. D.: 

Photographic Record of the Ji-Spectra of Flatiniim and 
Iridium. 3. 11 I„jiLrE!S'FELt> and H. Skemahn (PhijsihaL Zeitsch, 
1918, 10, 269— 271).— The /i-spectra of platinum and iridium have 
boon examined with, the aid of a new type of spectrograph. The 
intensity distribution in the spectra and the effect ol the inter- 
position of a layer of aluminium, as determined by photometric 
observations, are shown in the form of curves. The photographs 
obtained show the existence of rays of shorter wave-length than 
any which have been previously described. H. M. B. 

Spectrum of Cadmium in the Inactive Gases* J, N. 
CoLLiB and II. B. Watson {Froc, Boij, Soc,, 1918,' [A], '05, 
116— 120).— Making use of tubes fitted with 'a cadmium cathode' 
and an .aluminium anode, , and filled with one of 'the gases helium, 
argon, neon, or xenon, the authors have observed certain 'peculiari- 
ties in the spectru'm of cadmium. The cadmium' lines 6438, 5379, 
5338, .5086, 4800, 4678, and 4416 were generally ' seen, but; the 

19* Yb.'. 
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iiiLciisiiy oi' tlio lines varied with tlie pressure aiul current.', T-fnis 
with, lieliuiii at a pressure o£ 40 imu., four el the cad.iiiiiiiii lines 
were visible, and with neon at GO iuui, pressure, two' wore visible. 
In many cases, the lines 5379 and 5338 were- oiitirely absent 
and the individual lines varied considerably' wdtli the gas eiuployed, 
III the case of the lines 5379 and 5338, it was found that w-itli 
helium at 40 mm. they were scarcely visible, whilst at 5 imn. they 
were the brightest lines of the spectrum; in argO'ii they only became 
visible at 2*5 nun., whilst in xenon these two and 4678 werotlieoiily 
lines visible when a weak current was used. Tables of' the intensi- 
ties of the lines in helium at various pressures are given for the 
current values 5 and 0*5 amperes. The line 5086 behaved in ati 
unusual manner, in that whilst the experimental conditions were 
constant, it suddenly flared up to an intensity equal to that of the 
brightest of the other lines and then suddenly vanished. In the 
case of argon, the lines 6438, 5086, 4800, and 4678 were very bright 
at 21 mm. pressure. At 3 mm. pressure, only 5086 was to' be seen, 
and 5379 and 5338 did not appear until the pressure was reduced 
to 2^5 mill. In krypton, the results ivere indefinite; the same 
appliO'S to xenon. The heating effect of tlie cathode is progressive, 
being least with helium and greatest with xenon. «T. F. S. 

Origin of the Line Spectrum Emitted by Iron Vapour in 
an Electric Tube Resistance Furnace at Temperatures 
abo¥e 2500°, G. A. Hemsalech (Phil Mag,, 1918, [vi], 36^ 
281—296. Compare this vol., ii, 341). — Further observations on 
the furnace spectrum of iron at high temperatures are described, 
all of which point to the conclusion that this speolrum is not a 
purely thermal effect, but is due to the passage of a current through 
the vapour of the metal. At 2700°, the furnace spectrum is 
entirely different from the fiame spectrum at the sairicsi temperature 
and approaches in character the arc spectrum of the element. 
Direct evidence ha.s been obtained that a curreut will readily pass 
through, the vapour in a tube furnace. The line spectrum (locB not 
disappear immediately when the heati.ng curreiit is (uit off, Init is 
exhibited for so-me time afterwards, the lines being extiuguislMic’t 
gradually. The ' s])ectrum emitted aider the current is broken does 
not , correspond with the temperature o,£ the (,;ooling vapour. 
Attempts to obtain a line s])ectrum under conditions in . whidi 
■e'lectrical action was excluded by the use of a fnrnac^e, of sfjecial 
design gave, a negative result. 

Thp fact that the vapours, of co])p'er, silver, and zinc give no line 
spectrum when, subjected to, thermo-electric action in the electric 
tube resis,t^nce, furnace at 2700° is supposed to be due tO' the small 
copductivity, of these vapours as compared' with that of the, vapours'' 
of iron, coba,!^ and nickel,' all of which, readily give a line'Speetriim 
upder , the saipeK f'uqiace’ conditions. 

The.'' methods' , of ; excitation,' which give ,rige in, spectral emission 
in';;fl;ainee,,3. Turpac©,,, arc, and spark a, re .severally distinguished' and 
groupal^ aS', (a) dhermaly' (h) thermo-chemical, (c) chemicaV 
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(ff) iiieriuo-eiecitricalj (e) elecirioa'l . The observations on iron 
va]) 0 !ir show that the line spectniin cannot be produced by tlionnal 
excitation alone. H, M. D. 

loaisation and Spectral Emission of BiSerent Elemente 
in tiie Positive Golnro.n« O. Hardtke {Aim, .Pkijsik, 11U8, [iv], 
56, 383—387). — According tO' Stark’s investigations, the emission 
ol‘ cliaracteristic spectra is associated with positively charged ions. 
Ill consequence of diferences in the ionising potentials, it is to be 
expected that when glow discharge takes place tlirongii a tube con- 
taining several gases, the positive coluinn will show marked differ- 
ences in the spectral emission at various points. Experiments 
mad© with a. tube containing mercury, nitrogen, and argon have 
actually shown a distribution of the spectra of these elements which 
are in the order to be expected from a consideration of their 
ionising potentials. In proceeding from the cathode towards the 
anode end of the positive column, the order in which the character- 
istic spectra make their appearance is mercury, nitrogen, argon.; 
this is also the order of the positions of maximum intensity of 
ooinparabl© lines. Of the three eiemeuts, nvercury has the lowest 
ionisation potential and argon the highest. The distributioii of 
the spectral emission along tlie positive coiiimn is thus found to be 
dependent on the ionising potentials of the elements concjerned. 

H. M. B. 

Binticlear Quinones. Chemical Action of Light. Hans 
Mkyer and Alfbed Eoiunrr {Monafs/Kj 1918, 39, 1141 — 251).— As 
has already been demonstrated (Meyer and Hofmami, A., 1916, 

i, (541), dihydroanthracene, when heated, readily decomposes into 
anthracene and hydrogen, and it is therefore to he expected (Meyer 
and llo'fniann, this vol., i, 383) that the same dissociation should 
occur under the influence of light. Contrary to- the statement of 
Orndorf! and Caraeroji (A., 1896, i, 176), tliis substance does 
undergo chemical alteration when exposed to- light from the sun or 
electric arc, th.© products being hydrogen and para-anthracene, the 
latter being formed, by the iinmediat© polyjnerisation of the 

nascent/^ anthracene, which is the primary product; in the 
presence' of substances c-apable of reacting with the '‘nascent'* 
anthracene, other products may be obtained. The action of light 
o-n anthracene |)robably also first gives rise to- “ nascent anthracene 
in which the diagonal valency becomes resolved iiitoi two free 
valencies; by these the formation of para-anthracene becomes 
possible; if oxygen is present, , the products are anthraqiiinone and 
dihydrodiaiithrone (compare ' Luther and Weigert, A., 1905, 

ii, 786), the latter being formed by' the further action of light on 
anthranol, which represents an intermediate' stage of the change. 
It is already known that solutions of, benzoquinone and thymo-. 
quinone in ethyl alcohol when subjected to' light give rise to acfet-' 
aldehyde and the corresponding ■quinol. With anthraquinon'e, 
however,, the quinol derivative is unstable, and in contact with^ air 

' 19^—2 
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reig'eii.©i:ates:5 aniliraqiiinoiie; it iw therefore jK):r;Bil)lc to use aiiilira- 
quinoiie as a catalyst for tlie oxidation of eiliyl a]<a)iiol to acei- 
aldediycie in the only other ];,)ro.ducb being a tonall <|iiaiiiifey of 

an unidentified substance which gives a 'brown, solution i'li aqueous 
potassium hydroxide. In a similar manner, •Mopropyl alcohol can 
b’O oxidised to' acetone, but methyl alcohol is very stabl© and is 
recovered completely unchanged, together with the anthraqidnoiie. 
This relative stability of methyl alcohol accords wi'ell with the earlier 
result of Meyer and Hofmann (loc. cit.), and may account for 
the preponderance of methyl derivatives amongst the naturally 
occurring alkyl compounds. 9 : 10-Bichloro- atid 9 : lO-dibromo- 
anthracen© are unaffected by light, hut lO-bromoanthracen© in 
alcoholic solution gradually gives rise to anthraquinon© and 
bromide ions, together with a temporary small deposit of para- 
anthracene. If dihydroanthracene in acetic anhydride solution is 
submitted to the action of light, the first deposit of para-anthracene 
may disappear on prolonged treatment, probably by further oxida- 
tion to anthraquiiione ; antliranyl acetate is obtained as a by- 
product, its formation supplying an explanation of the origin of 
dihydrodianthrone in the action of light and air on anthracene in 
alcoholic solution. ' Solutions of anthracene in acetic acid, chloro- 
form, and methyl sulphate, when illuminated, give the same pro- 
ducts, namely, para-anthracene, anthraquinone, and dihydrodi- 
anthrone;, it was hoped with the aid of methyl sulphate to isolate 
antliraquinol in the form of its dimethyl ether, but unfortunately 
this compound is sensitive to light, and in acetic acid solution is 
rapidly converted into anthraquinone. B, If. T. 

The Wave-length of the Hard y-Rays of Radium* K. "W. 
Fhitz Kohlrausch (Phydkal. ZeiUch.^ 1918, 19, 346--349). - 
Th© wave-length of the very penetrating y-rays emitted by 
radiuni-i? and radium-f7 is discussed with reference to- the absorp- 
tion of the rays in different elements. H. M. B, 

Th© Electrical Conductivity of Salt Vapours* (^KmiAiin 

C. Schmidt Fhyslk^ 1918, [iv], 56, 341- 3G2. 0(»:mparc 

A., 1911, ii, 788 3 1913, ii, 747). — Further attempts to obtain 
reproducible .data for the electrical conducting, power of sail.' 
vapours have given negative results, although various forms of 
apparatus have been tried with this object in view. The frequently 
observed fact that the conductivity, first increascvs atni tlien decreases 
has been traced on the on© hand to the slow diffusion O'f th© vapour, 
and on the other to* the caking of th© fused salt at the surface, 
resulting in a reduced rate of vaporisation. The velocities of the 
positive and negative ions have been determined in the case of 
cadmium, chloride, bromide, and iodide, and of zinc bromide and 
iodide. Although the results for' thes© different salts are not com- 
,parable with ’'one another, they show , that the mobility of , the 
negative ions is ixr all cases greater than that of the positive ions. 

^ The ionic mobilities 'are of the same,, order- o-f magnitude as ;ihose 
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found by previo'iis iiivestigatoa-s for tii«' io-ns produced in tlie oxida- 
tion of pliospliorus and for the ions in flame gases at a consider- 
able distance from tlie. flame. Tlie mobility increases with rise of 
temperature and depends on the average life ol the ion in the sense 
that the mobility is greai.er the shorter the average life of the ion. 

H. M. D. 

New Method for the Determination of Conductivity » 
Edgab Newbeev (T., 1918, 113, 701 — 707). — Kohlraiisch’s method 
for the determination of the electrical conductivity of solutions is 
criticised, and a method is described which utilises direct current 
and completel}?' eliminates the effect of polarisation at the electrodes. 
This method is a simple modification of the method used in the 
nieasurement of the resistance of a metallic conductor by observ- 
ing the fall of potential along it during the passage of a known 
current. The values obtained for the conductivity of i\^-solutions 
of potassium chloride and sulphuric acid at 25° are respectively 
0*3% greater and 3*6% less than the values recorded by Kohlrausch. 
In the case of iT-silver nitrate, the two values are very nearly equal. 

H. M. D. 

Electrical Conductance of Aqtieotis Phthalate Solutions. 
ITabbison E. Patten, Alfbed J, Johnson, and Gerald H. Mains 
(J. A^ner, Chem* Soc., 1918, 40, 1156 — 1162), — In reference to the 
application of potassium hydrogen phthalate as a standard in 
acidimetry and hydrogen-ion concentration measurements, the 
axithors liave measured the conductivity of its aqueous solutions 
at 25°. The molecular conductivity (corrected for the conductivity 
of the solvent) was found to increase from 76*9 at v — b to 153*0 
at I*; r-- 10,000. Hydrogen-ion concentration measurements gave 
c^,.rrrl-29 X lO”-^ ut 5 aud Cjp-1*23 x 10~^ at '?; = 10. 

The moleculai' conductivity of normal ])otassium phthalate is 
much higher than that of the acid salt, and was found to increase 
from 184*8 at tu 247*0 at 5000. H. M. 1). 

Diamagnetism of Hydrogen and the ¥alne of the 
Magneton. A. E. Oxlhy {Pwc, Iioy. Soc., 1918, f/l], 96, 58—61). 
—On the assumption that the molecules of diamagnetic substances 
contain magnetic elements arranged in such a way that the mole- 
cule is, self-compensated, so that the application of a magnetic field 
produces only a diamagnetic eifect, it is calculated that the moment 
of the magneton in the (jase of hydrogen is equal to 14*7 x 10^^ 
which agrees closely with the moment for molecules of ferro- 
magnetic and paramagnetic substances (16*5 x 10“^^), If each 
hydrogen atom contains one magneton, the calculated radius of the 
electron orbit is about 1 x 10'*^ cm, H. M. D. ; 

Th© CoefScients of ■ Magnetisation of Oxygen and of 
Nitric 'OxidBy and the Theory of the Magneton., Edm.onb 
Bator, Pierre Weiss, and Auguste Piccard (Go.mpA 1918,^ 

167, 484— 487)'.— The ^ authors have made 'fresh measurements' of 
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i,lie of in agnfiti sail on of oxygon and njtri<^ nxieJo hj 

ilirf?e tlilTerent; inetliodsj tlie vahiat^ obiaiiind baing : for o'cygari, 
1*077 X 10'"^^:f:0*00S X (Tyv,-' 1*587 x HH; foi* nSirir oxitlo, 
x:>oV'd)*487 X l()-'i^±0<0025 x 

are hi con trad ictio-ii "witli ilia theory of the inagnei.oix arid ii'. is 
raiggested eitlier that O'Xygen and it« componnds ai*e an exception 
to' tlie general law or that the discrepancies are due to a, differeuee 
between the kinetic theory and experimental facts. W. 0. 

Magnetic Susceptibility of Mixtures of Liquids, ALiniEtis 
W. Smith and Alva. W. Smith (^7. A'fner. (Jhem. *Shr., 1918, 40, 
1218 — 1224). — Quincke’s method has been used in the investiga- 
tion of the magnetic susceptibility of mixtures of acetone and 
water, acetic acid and water, acetic acid and benzene, and of 
acetone and ethyl alcohol. Within the limits of experimental 
error, the results obtained for the four pairs of substances are in 
agreement with the requirements of the additive law. It is sug- 
gested that the magnetic susceptibility may advantageously be used 
in the analysis of binary mixtures. H. M. B. 

Tb© Causes of Abnormal Boiling Points, A. Beethoitd (J. 
Chim, Ph^/s.y 1918, 16, 245 — 278). — A theoretical discussion in 
which the author shows that de Forcrancl’s views as to the relation- 
ship of the abnormal boiling points of water, hydrofluoric acid, and 
ammonia to their heats of foimation and their molecular dissym- 
metry (compare this vol., ii, 107) are not in accord witli' experi- 
mental facts. On the other hand, molecular association has ihe 
effect of raising the hoilirg point, but not to ihe extent often 
stated. Calculations founded on the additivity of the constants h 
and. a/ a> (compare van Laar, A., 1916, ii, 610) indicate that, 
amongst the substances studied, acetic acid is the only one of wlucli 
the boiling point and the critical temperature can, bo e.xp1ained 
entirely by association. In cases such as those of water, alcohols, 
and ammonia, another factor intervenes. The critical prossn;r<'‘i‘t of 
the last-named compounds are also too .high, and this (?aunot lu'' 
explained on the grounds of inolecula,r‘ association. T!ii» otluiv 
'factor, which 'works with the molecular avssociation in causing high 
boiling points and critical teinperatiiree in ihe cases of water ami 
the alcohols, lies in the particularly high value, of the coiisi.ant /r, 
independent of the molecular association, in substances containing 
an -OH group. W. O-. 

'Freessing Point© of Concentrated Solutions and tbe Free 
Energy of Solution of Salts. 'Woetu H. Ro.i)'kbfsji' {J Amer, 
Chem, Sac.f 1918, 40, 1204 — ^1213),' — Recent improvements i,n the 
method of 'determ, ining the freezing ' points of dilute, solutions, 
(Adams, A., 1916,, ,ii, 222) 'have been made u$© of, in the investiga- 
tion of , concentrated 'solutions, the relation between the freezing 
; point and the concentration of various aqueous salt solutions having 
kheen followed 4own ,tb the eutectic : temperature; The following 
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(iata ara raaorsled i‘or tbn outeaiac anrapositrioii (grains anliydroiip^ 
saii per J.OO of water) anil the eni.eidae temperatiire ; soiliiirn 
fliloride, ^50*4, 21'12'^p; pote'^sinm chloride, 24 ‘GO, 10*66®; 

ammoiiiiiin chloride, 24*50, 15 ’26®; inagneeiiiTn. ehloricb, 28*00, 
33'50®; calcium chloride, 48*00, 51*0®; potassium bromide, 45*65, 
12*60®; sodiuin, nitrate', 62*50, 17*40®; ammonium nitrate, 74*80, 
16‘G7®; ammoiiiiiin sulpliate, 06*4.0, 18*34®. Temperature measure- 
ments wei-erinade hy the aid of a cop])er-constantan thermocouple. 

The thermodynamic equations required for the calculation of the 
free energy change which accompanies the formation of solutions 
of different concentrations are considered and applied to the experi- 
mental data for solutions of sodium chloride and potassium chloride. 

H. M. D, 

Representation o! tlie Properties of Binary Systems. 
G-. Masing (Ini. ZeAtsch. Metallographie, 1917, 9, 82 — 89; from 
Chern. Zentr>^ 1918, i, 800—801). — In the graphic representation 
of the properties of binary systems in relation to the composition, 
curves of the most peculiar form can, in certaiii cases, be obtained 
by a quite justifiable selection of the independent variables, and 
from these curves quite unjiistifia'ble conclusions caii be drawn. 
The selection of the variables, therefore, is not immaterial. As 
composition variable, an additive propeidy such as mass (weight- dr 
atomic-percentage) is suitably selected. The selection of volume 
percentage, for example, gives complicated curves, o-n account of 
volume changes; in electrical conductivity, such a selection wclild 
represent the relation between conductivity, composition, and 
specific volume, instead of the relation between conductivity and 
compositio'U. 

I^ikewise, the property fxinction ought to be so selected that it 
is addiidve for a mechanical mixture. Two principal cases are to 
!)e differentiated in the case of alloys. When the property under 
examination is a purely intensity mag.nitude, it is independent of 
the quantity of the phases present, and for a mechanical mixture 
is represented by a straight line parallel to the concentration axis. 
In the second case, when the property is a specific magnitude, that 
is, is calctilated on unit quantity of t;he alloy, this unit must always 
be the same as that employed in plotting the concentration axis* 
For example, the specific vo'lmne is correctly represented as a func- 
tion of the weight concentration, hut it is incorrect to represent 
the density as a function of thc'W'eight percentage. 

The author discusses the representation of 'density, specific 
volume, atomic volume, electrical conductivity, and the phenomena 
of fusion and transition. * G.' S. 

Tlie Fluidity and ' Specific Volume of Binary Liquid 
Mixtures* ^ W. Jlmz {Zeitsek. anorg. Ghem., T918, 104^ 47 — ‘52). 
Compare thivS voL, ii, 155). —Mixtures of methyl alcohol , 'and ethyl 
alOO'hol and of methyl alcohol ^ and propyl alcohol show a linear 
telatiti-iiBhip between fluidity (ei^ptessed in units) and 
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Bpeeifie volimie. Ii:i fclie case- of etliyl a.l(;(j1iol-pro'py] alrriliol mix- 
tareSj however, the linear relationship no longer holds, and i.he 
curves for mixtnree ol water Avith anethyl and eiliyl alt'oliols l.nilli 
show a well-marked minisnnni with approx innately 40% aleoliol, A 
niiitther of other inixkires show a linear relatioiisliip, for example, 
trichloroethylene and pentachloroethane, tctrachloroethylene and 
carhon tetrachloride, tetrachloroetliane and carbon tetrachloride, 
propyl acetate 'and amyl formate, chlorobenzene and bromobenzenC' 
at 12*^ and 64®, acetic acid and formic acid. E. H. 'R. 

Surface Deconcentratioix, L. Berczet/ler (Kolloid ZeitscJi,, 
1918/28, 31 — 35). — ^Measurements have been made- of the surface 
tension of aqueous solutions of phenol, A^aleric acid, thymol, and 
hasmoglobin in presence of varying quantities of different alcohols, 
the object being , to determine to what extent the depression of the 
concentration of the solute at the surface of the solution by the 
alcohol is dependent on- the concentration of the latter. The 
^ surface tension measurements were made by in.eans of a Traube 
stalagmometer, the drop-numhers being taken for convenience as 
a measure ol the' surface tension. As a measure of the surface 
deconcentration, the difference, A, between the drop-iiuml}er of the 
solution containing both alcohol and solute under examination and 
that of a solution containing alcohol alone is taken. 

The influence of the- concentration of ethyl, propyl, and wnamyl 
alcohols on aqueous solutions of phenol is expressed by the equation 
^2) = const,, where F is the concentration of the alcohol 
and F is proportional to the lowering of the surface tension of 
water by alcohol of concentration P. In the case of methyl alcohol, 
however, a better constant is obtained if, in the above equation, I) 
is substituted for \/ 1), The effect of the four alcohols on aqueous 
solutions of valeric acid and thymol, respectively, is satisfactorily 
represented by the original equation, although in the case of thymol 
at high concentration of alcohol the expression no longer holds. 
In the case of haemoglobin, the constancy of tlie expression is 
restricted to still smaller ranges of concentration of alcohol. It is 
notewo'Tthy that for each, of the four solutes examined, the constants 
found for the alcohols, methyl, ethyl, propyl, and y^oamyb are 
always in Ah© same proportion, approximately 5:4: 3:1, Further, 
when the constants found for each alcohol are divided hy the factor 
the, lowering of the .surface tension of water by the solute 
examined, constants are obtained which are characteristic for the 
different alcohols and almost independent of the character of the 

E, PT. R. 

Adsorption hj Hide-powder* II. YAceav Kubelka (Eolloid 
Zdtsch.j 1918,, 23, 57—68. Compare A., 1916, ii, 297).— Observa- 
tions, on ,the adsorption of hydrogen chloride 'from aqueous solu- 
hions hy 'hide-powder are described.,' Over a period of two years, 

^ thg „hide-powder was found to have the same adsotiDtion capacity. 
"''Fppm.'pure a'queoua solutions, of hydrogen chloride/ tlie quantity 'of' 
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l.liis wlucli is adsorbed by tlio liide-powder is iiidepeiideiit of ,tiio 
(touceiitratioii oi.‘ tli© solutioii. In presence of considerable quanti- 
ties of‘ sodiiiiu cliloride, tliis i^elation no long'er obtains. The 
julsorptioii in these circiusistaiices increases with the concentration 
of the acid, and tho' form of the adsorption curve suggests that the 
|')lie'nonienon is of complex character. It seems probable that the 
first portioaiB of acid which are removed from solution combine 
with the hide-powder to- form a definite chemical compound. This 
compound appears to contain about 977 grams of hide-powder per 
grain -molecule of hydrogen chloride. This number agrees fairly 
(dosely with those whicli have been previously obtained for the 
molecular weight of gelatin. The further removal of hydrogen 
chloride from solution takes place in agreement with the usual 
adsorption formula. It thus appears that there are two distinct 
processes involved in the so-called adsorption of hydrogen chloride 
by hide-powder. [Compare .7. Soc. Ohem, Ind., 665a.] 

H. M. B. 

The Rate of Capillary Asceiasion of Liquids, Bichard 
Lucas {Kolloid Zeifsch., 1918, 23 , 15 — 22). — From Poiseuille's 
expression for the rat© of flow of liquids in capillary tubes, the 
author has deduced the expression, for the rate of ascension of a 
liquid in a capillary tube, — where h is the 

height to which the liquid rises in time 7, m the surface tension, 
Tj the viscosity, r the radius of the tube, and d the meniscus angle. 
This formula is identical in form with OstwahFs empirical formula, 
if in is made — 0-5. Experiments have been made on th© 
rate of ascension of a number of liquids in filter-paper, the liquids 
used being glycerol, aniline, nitrobenzene, benzene, methyl and 
ethyl alcohols, ether, chloroform, carbon tetrachloride, and carbon 
disulphide. Tlrrce grades of filter-paper were used of widely differ- 
ing porosity, and in every case th© results were satisfactorily ex- 
pressed by Ostwald/s equation, the value of m, however, being 
always less than 0*5 but greater than 0*4, If h is expressed in 
absolute units, the equation ■ can be written hjl . cosd . 
const. The value of this constant is independent of the liquid 
used and is proportional h> the mean diameter of the pores of the 
paper. The values of this constant obtained from the different 
liquids for each paper, agreed satisfactorily, the ratios of the porosi- 
ties of the three papers used being found tO' be 1 :4:12‘5. 

It is to be observed that the formula , r [2 cm . d . t, being 

an approximation, is only strictly true when the capillary rise is 
still far from completion, that is, when 7i is small compared with 
th© maximum rise. The formula cannot therefore be expected, 
to hold for glass capillaries, in which the I’-at© of a.’Bceiision is very 
rapid. E. H. R. 

Theory of the Osmosis and Ultra-filtration of Colloidal 
Soltttioiis« ‘WouPGANa Ostwald {Kolloid Edtsch, 1918, 23^ 
(>8 -TS).— Aliho'Ugh the constituents of a colloidal solution appear 
to be separable by the expenditure of less energy than is required 

: jQm: 
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for tlie separation of soiiit-e and solveni;. in him <‘.a,sc of a moii'enljir 
solution, this is entirely du© to^ the (IKTerojuuj in the onh-v of nuiKni-- 
tilde ol the molar'’ coneentration ol" the soititioiis which are 
compared. 

The methods employed in the filtration of eolioiila] solutions lire 
discussed, with particular reference to the nieohauical eiiicieiicy cji 
the filters. In comparing the behaviour O'f col^loidal solutions in 
respect of ultra -filtration, it is necessary to distinguish lietwcoii 
those portions of the dispersive medium wliicli are asscHiated with 
the disperse phase in different forms. II. M. 1). 

Abnormality of Strong Electrolytes » in« The Osmotic 
Pressure of Salt Solutions and Equilibrium between 
Electrolytes. Jnanendra Chandra (Inosu (T., Ihl8, 113^ 
707 — 715). — By application of Clausius’s virial theoretri to salt solu- 
tioiis, it is shown that the author’s theory (conipare T., 1918, 113, 
449, 627) leads to the relation = where i repre- 

sents the osmotic ratio', n the number of ions resulting from a 
molecule of the salt, and a the activity coefficient. 

By comparing the values of i for binary and ternary electrolytes 
which are derived from freezing-point observations with those' 
which are calculated (1) from the above equation, and (2) froiiu the 
Arrhenius equation '?‘==1 + (a — l)a, it is shown that the equation 
based on the Clausius theorem and the author s theory of elecitro- 
lytes is in better agreement with the experimental results, 
failure of the Arrhenius equation is very strongly marked in the 
case of ternary electrolytes. 

It is shown that no change in the activity coefficient occnrs when 
salt solutions of the same equivalent concentration are mixed 
together. H. M. D. 

Ehsrtbmic Diffusion Structures in Gelatiu-Salt Jellies. 

III. W. Mobllkr (Kolloid Zedisah,, 1918, 23^ 11 -15. 'Comparo 

this voL, ii, 601). ~In connexion with his theo'ty of jelly structurcu 
the author 'has made ©xperimeutB with textile fabrics which indicate 
h'OW, by the displacement of superposed layers of an ultramie.ro- 
Hcopic lattice structure, rhythmic macroscopic effects may be pro-- 
diice-d. 'The ^development of a spheritic structure when, hydro- 
chloric ^acid ' is^ allowed to diffuse into a semi-liquid gelatin jelly 
containing sodium chloride is supposed to be caused by some such 
displacement of the lattice structure of the g^elatin accompanied 
by hydrolytic fission,^ the resulting rhythmic structure being sub- 
sequently , rendered visible by' deposition of colloidal particles. 

■ ' E. H. R, 

; Ikperimeuts in Rhythmic Banding. Haery ' N. .Holmes 
;(/. Amer. ' 1918,, 40, 1187»*...-il95),— Silicic acid 'gels 

h^Ve been found 'to exhibit welhdoveloped rhythmic banding .effects 
■;‘whem' euifeble electrolytes are dissolv^ in 'the gel, which' is the'n 
';':brbught into 'Cbntaet''with‘' aqueous solutions ' which 're'act'',‘yith' the 
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^(■©1 ek-icirolyte to form iirso'lublo coiupouiKls. Banded precipitaten 
liave tliiis been obtained of inerctiric iodide, metal lie gold, eopper 
chromate, basic mercuric chloride, cuprous Ou^iide-, copper ferro- 
cyaiiidej and basic lead iodide. The best results were obtained in 
the case- of copper chromate, the bands and the iiiterveiiing clear 
spaces being very sharply dehned. 

The formation of the rhythmically distributed bands is ex™ 
p1 allied ill terms of diherences in the rate of diffusion. If the 
gel contains chromate ions and the aqueous solution copper ions, 
then the latter diffuse into the gel and a layer of copper chromate 
is formed at the surface of the gel. The chromate ions below this 
|)recipitatioii zone diffuse into the region which is now depleted of 
cliroinate ions and meet the advancing copper ions, whereby the 
thichness of the precipitation layer is increased. The difference in 
concentration of the chromate ions in <;ontiguous layers is greatest 
just below the front of the thickening band, and in consequence 
the copper ions have tO' advance some distance beyond the band 
lief ore the concentration of chromate ions is sufficiently large to 
cause precipitation of copper chromate^ and the formation of a new 
l)aud. These conditions are repeated, with the production of pre- 
cipitation zones in rhythmic distrilnition. H. M. I). 

Isomorplious Mixtures. Paul Gauumrt (Compt. rencL, 1918, 
167, 491 — 494). — Prom a general study of the properties of 
crystals deposited from solutions of niixtiiresof isomorphous salts, the 
author considers that the ex])ression solid solution must- be reserved 
for crystals, which are stable, perfectly homogeneous, and, in the 
(uise of coloured salts, almost without polychroism. Crystals formed 
1)y the regular association of very small crystals, and even in 
certain cases by crystalline particles themselves, must be regarded 
as mixed crystals. W. G. 

The Retardation of the Formation of Prussian Blue in 
Aluminium Hydroxide Sols. H. Peeukblich and J, liEiTST5TTER 
{Kolloid ZeiUchuj 1908, 23, 23 — 24) .—Polemical in reply to 
Vorlander, this vob, ii, 301. . E. H. R. 

^ Efiect of Dissolved Substances on the Velocity of Crystal- 
lisation of Water* III. Albert Beawx (J. Amer, Ghem, Soa.^ 
1918, 40, 1168—1184. Compare A., 19J6, ii, 233, 424).— Further 
observations have been made on the influence of dissolved sub- 
stances on the rate of crystallisation of water at a constant tempera- 
ture of —7*0^. From the results obtained with metallic chlorides 
and' sulphates, alcohols and other related organic compounds, sugars 
and colloids, it would seem that the retarding influence of the, dis- 
solved substance is mainly determined by its degree of hydration. 
All the substances examined retard the crystallisation with the 
exception of colloidal ferric hydroxide, which at concentrations of 
10—20 grams per litre produces an increase in the rate 'of crystal- 
lisation. The effects observed point to the conclusion .that ' sub- 
stances which form' crystal! o-hydrates are 'hydrated in solution tO' 
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a greater exLeiit tliau siiuilar suljtrilauces wliic;li crysLa!J.iMo in tiic 
aiiliydroiis form. In support of ilie view iliat tlie velocity of 
crystallisation depends on the. degree of liydraiioi! of_^tlio solute, a 
distinct parallelism is found !)etw'ecn the velocity aiiri tlie tieafc of 
solution. 

Experiments made with v/ator and ])ota.ssium cldoi-ide soliitious 
in tubes ol different kinds sliow tliat the velocii.y of crystallisation 
varies directly with the diameter of ike bore, but is iridependeiifc 
of the thickness O'f the wall of the tube. 

It is supposed that the effects produced by dissolved substances 
are specific in nature, but it is not yet possible to' calcmlate froju 
these the absolute degree of liyclraiiou. 11. M. I). 

Efiect of Dissolved. Substances on the Velocity of Crystal- 
lisation of Pormamide, Albert Brann {J. Anier. Chem, Soc,^ 
1918, 40, 1184 — 1187).— Form amide* is very siisceptil)le to spon- 
taneous crystallisation when but slightly undercooled, but it has 
been found possible to compare the inffuence of various alkali 
haloids on the velocity of crystallisation at -2*5®, wliich corre- 
sponds with an undercooling of 4*75®. The retardntion of the 
crystallisation is supposed to* be due to solvation, the extent of which 
appears to run parallel with the degree of liydration in aqueous 
solution. 

For the same degree of undercooling, the velocity of crystallisa- 
tion of formamide is only about one-seventh of the velocity found 
for water. The difference in the rates is supposeii to be connected 
with the greater extent to which formamide is associated. 

II. M. D. 

Th© Chemical Kinetics and Constitution of Aqueous-alco- 
holic Solutions of Sodium Alkyloxides, llui). WEGscxiEimsE 
(Monat<^h.f 1918, 39, 201—218). — A mathematical discussion of 
th© kinetics ol chemical changes between a solution of socHtim, in 
aqueous alcohol and substances vdiich react with both, sodium 
hydroxide and sodium ethoxide*. The assumption o^f T.obry de 
Bruyn and Steger (A., 1899, i, 745 ; see also Senter and Wood, T., 
1916, 107, 1070), that the ratio between the amounts of sod,iT.nn 
hydroxide and sodium othoxide can b©' directly deduced from the 
relation between the ouantitievs of the two- reaction' prO'd'ucts, is 
'erroneous, as ''also* is , therefore their conclusion that even in 50% 
alcohol the sodium is present mainly as sodium ethoxide. 

B. F. T. 

Alkaline ^ Saponification. Esterification of Citric Acids 
and their Glycerides. J. Pinnow (ZeiUch. EhUrochem,, 

24, 270 — 278):— Th© author shows that,, contrary to the statement 
of ^ Meyer ^ (this vol., ii, ^223), his accounts of the esterification of 
triethyl citrate and the hydrogen ethyl citrates constitute t|ie first 
complete work on the' step-wise .alkaline hydrolysis, of esters of a 
tribasic acid. The work previously puhlished, (this ; yoL,, ii, 1031 
'yfe' continued, in/tlie- present paper. It 'is shown that colton-S'Ced 



GENEEAi AKB PHYSICAL CHEMISTRY. 


ii, 395 


oil wlieii treated witk cold alcO'holic pO'tasIi is converted to the 
extent of 75% into the ethyl ester, whilst a small quantity is 
directly hydrolysed. The glycerol content in cotton-seed oil can 
be estimated by weighing and the use of an analytical correction. 
Asymnietric diethyl hydrogen citrate is hydrolysed in two ways by 
dilute acids. It is also shown that in preparing diethyl esters 
from the monoethyl esters obtained by the hydrolysis of triethyi 
citrate, the asymmetric diethyl ester is produced in the larger 
quantity. A comparison of the velocity of hydrolysis of the 
glycerides of acetic acid and other esters shows that the complex 
formation between the alkali or alcoholat© does not take place 
with the whole ester molecule, but with dissociated groups. 

J. F. S. 

Atomic Structure from the Physico-cliemical Standpoint* 
Alpeeb W. Stewabt (Fhil. Mag., 1918, [vi], 36, 326 — 336).— 
The question of the structure of the atom is considered more par- 
ticularly with reference to the chemical proj)erties of the elements, 
and a model atom is described which takes account of the follow- 
ing facts: (1) the independence of the a- and j8-ray changes, 
(2) the difference in origin of the electrons which are involved in 
ordinary chemical changes and those which are ejected during 
fi-mj changes, (3) the impossibility of controlling the ejection of 
i3-ray electrons by any known process, (4) the alteration of the 
atomic number by either an a- or a jS-ray change, (5) the produc- 
tion of helium in an a~ray change, (6) the difference in degree 
between the effects produced by the ejection of a jS-ray and the 
corresponding change in valency produced by chemical means, 
(7) the possession of the same chemical properties by atoms of 
different weights, and, on the other hand, the identity of the 
weights of atoms which have different chemical properties. In this 
model atom, the cor© is negative and consists of a group of negative 
electrons travelling in closed orbits. Closely surrounding these 
are the oxhits occupied by positive electrons, some of which are 
supposed to b© associated with negative electrons. The mass of 
the atan is supposed to be concentrated in this zone. Further 
from the core, other negative electrons move in orbits of an 
elliptical character, the ellipses being much elongated, so that the 
electrons travel in paths, comparable with those of comets in the 
solar systexn. When these '' cometary electrons are in a position 
of aphelion to the nucleus, they will be moving relatively slowly 
in their orbits, and hence will be less resistant to forces tending 
to remove them from the atom. The forces attracting the electrons 
towards the nucleus will also be weakest in this position, and the 
ease with which the valency of certain elements can be altered by 
chemical or electrical means can thus be readily explained., 
Elements which show no changes of' valency may be assumed to 
have more nearly circular orbits for the electrons in the outer zone 
of the qtom. For the interpretation of other ' properties the 
.original must be consulted. H. M. Dv 
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Roinaiice of tlie Chemical Elements^ _ their History and 
Etymology. Inao W, 1). .H'AeKii {Awsr, J, Plianih,^ 1918^ 90^ 
47g™_492^ 565 — 579). — A.n account oJ" the liistory atid 
etymology oi‘ the elements. Chronological tables and family trees 
of related elements serve to jllnatrate the historical deseripiioii. 

H. M. I). 

Modification of the Periodic Table* 'to'ca') W''. ,1). flAOK!!' 
(/lm€r. J. Sci., IQIS^ [iv], 46, 481- — 501). — A more ample a.ccon;iit 
of work already published (this voL, ii, 306). (J. S. 

Definition of Valency. .F. H. Lomisrrt (CJiem. Ncw.% 1918, 117^ 
319 — 322). — A general discussion of the meaning to be applied to 
the- tenn valency. Valency is described as of four types: (1) that 
existing with heliu'm atoms acting as subatomic units; lids is a 
stronger type of valency, and consequently stronger affinity; 
(2) that iiivolved in atomic combinations, that is, tlie ordinai’y 
valency, but with affinities which are not correlated to^ the vale>iiey 
values; (3) a residual or excess valency, which tends to^ become 
diffuse and is exerted in the foonation of molecular cO'm|)lexes ; 
and (4) a more remote- type of valency, which, being wholly diffuse, 
is more of the nature of an affinity pure and simple, and in this 
case, which is active in cohesion, the idea of valency may Im 
eliminated. The author supports his suggestions by extracd® from 
various writers. J. F. S, 

Piairtlier Contributions to the Life-history of Johann 
Rudolph Glauber. Walter Brieger {Chenk WeMlad, 1018, 16, 
984—987). — A popular account, with portrait, of the life of 
Glauber. A. J. W, 


Inorganic Chemistry. 


Hydrogen SulpMde Generator. T, 11. Ernisst {J. Amr. 
Ghem. Soc., 1918, 40, 1224—1226). — A compact form of generator 
with concentric compartmenta for the iron sulphide and the acid. 
Ease of control, absence of leakage, and large storage capacity are 
advantageous features claimed for the author’s design. 

H. M. D. 

IMtethod of Handling Phosphorus. Bbbtbam Blount (Atutlyst, 
1918, 43, 291— 292).— Phosphorus may be safely handled in a 
vessel filled with nitrogen free from oxygen. Carbon dioxide can- 
not be used for this purpose, since, should the phosphorus take fire, 
it will continue to burn, decomposing the gas. C,*A. M. 
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Electrolysis o! Molten Sodamide and Potassamide^ 
Lothae Wohler and P. Stang-Lund (ZeiUch, Elektrothem~.^ 1918, 
24, 261—270). — An open apparatus is described in wMcli pure 
sod, amide and potassamide- may be prepared by the action ol’ 
ammonia on the molten inetals. The apparatus is so constructed 
that the physical constants of the product may be determiiie'd 
iirmiediately after preparation, and the purity thereby determinefl, 
Melting points of the products were obtained from cooling cAirves, 
and the values, sodainicle, m. p. 210°, potassamide, m. p. 338°, 
obtained, instead of the values 149 — 165° and 270 — 272°, re^- 
spectively, which had been obtained previously by Titherley (T., 
1894, 65, 504), Apart from the breaks occasioned in the cooling 
curves by the solidification of the amides, no other breaks were 
observed. The method of analysis of the amides proposed by 
Dennis and Browne (A., 1904, ii, 558) is modified by moistening 
the amide with alcohol before its decomposition by water. This 
has the effect of making the decomposition occur more regularly. 
The molten amides conduct a current electrolytically, due to the 
ionisation NaNH 2 ~ Na*4-NH'2* Hydrazine is not. formed at 
the anode as was expected, but ammonia and nitrogen, the dis- 
charge of the anion taking place according to the equation 
+ 6® =4NH3 + Ng. The expected formation of hydramie 
was probably prevented by the catalytic action of the sodamide. 
Chlorine and iodine do not form hydrazine with the amides, but 
halogen-substituted ammonias. The specific conductivity has been 
determined, and the values =0*593 ohm~^ for sodamide and 
=0-389 olmi-^ for potassamide, obtained. The decomposition 
voltage at the melting point is found to be 0*71 volt for sodamide 
and 0*87 volt for potassamide, the fo-mer having a temperature 
coefficient 1*52 x IQ-s volt. J. F. S, 

Alteratioxi in Concentrated Solutions of Sodium Hypo- 
cMorite, M. Bouvet (BulL Sei, Pharmacol, 1917, 24, 347 — 349 ; 
from Ohem, Zenfr,, 1918, i, 941).— Concentrated solutions of 
sodium hypochlorite rapidly lose their activity in direct sunlight. 
Decomposition occurs most readily in white glass flasks, consider- 
ably more, slowly in vessels of- brown glass. Solutions preserved 
in the shadow or in the dark are jiractically unchanged after four 
weeks. ‘ ' H. W. 

Microcliemical Reactions of Metals with Rubidium and 
Caesium Chlorides. Jan Veemande (Pharm. WeehUad,, 1918, 
55, 1131—1134). — ^An account of the preparation of double- 
chlorides of -c^ium and rubidium with mercury, silver, copper, 
bismuth, antimony, tin, 'lead, nickel, cobalt, cadmium,- iron, ziu-c, 
manganese, and magnesium,. These chlorides are analogous to ,tbe 
corresponding double salts of potassium 'and sodium. Hd double 
chlorides were obtained containing arsenic, aluminium., calcium, 
strontium, barium, potassium, sodium, or lithium. , A*, 
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Silver Arsenide. I» Attempt to Kednce Silver Arsenate 
by ForimaM©li.yd©« Enriquk V. Zappi and .L. Ijakbabitrut 

(Bull Soc, cMni,, 1918, [iv], 23, 318— 322).— Atterupis to reducn^ 
Hilver arsenate ©itlier in the solid state or in hot or cold ainiiioniacal 
solution with formaldehyde were not successAiL The product 
from the latter method oscillated in composition around tliat ex- 
pressed by the formula 2Ag3A904,,Ag. W* G, 

Thermal Decomposition of certain Inorganic Trinitrides. 
Aethitr E* Hmch (/. Amer. Ghem, Sac., 1918, 40, 1195—1204). 
—The possibility of regulating the decomposition of nietallic tri- 
nitrides, when heated, has been examined in experiments con- 
ducted at different temperatures. Silver, mercurous, mercuric, 
barium, and thallous trinitrides decompose quickly into the corre- 
sponding elements when the temperature is suitably adjusted, but 
the behaviour of lead, cupric, and ammonium trinitricles is not so* 
easily controlled. In the case of silver trinitride, which was more 
closely examined, quiet decomposition occurs at 280 — 290*^. The 
rate' of decomposition was found tO' increase with the temperature, 
and in a vacuum the evolution of nitrogen was much more rapid 
than at atmospheric pressure. 

An arrangement of apparatus is described in which the thermal 
decomposition of the trinitrides may be quantitatively determined, 
and it is proposed to make use of this in the determination of the 
atomic weight of nitrogen. T:I. M. B. 

An Impurity of Zinc Dust. O. Bindkii {Ohem, ZeiL, 1918, 
42, 458). — Zinc dust frequently contains a consideralde amount of 
chlorine, and should be proved free therefinm before being used 
for reductions in analytical work. C. A. AL 

Basic Carbonate of Copper. Horace Bakhatt Dunnictjff 
and SuoARSHAH IjAT 4 (T., 1918, 113, 718—722).' — The .statement 
that commercial copper carbonate has tlie same compositlO'U as 
malachite is not in agreement with the authors’ results for thirteen 
samples which have been examined. A.ttem|)ts to prepare a basic 
copper carbonate of approximately constant composition have 
shown that a substance of the composition 2CuC03,5Cu(0H).j ma-y 
be obtained by the action of a mixture of sodium carbonate and 
sodium hydrogen carhonate- on copper sulphate solutions. 

H. M. I). 

Tb© Rare Earths. VII. Separation of Holmitun. L. F. 
Yntema and^ B. S. Hopkins (/, Amer, Chem, Soe,, 1918, 40, 
1163 — 1167). — ^Experiments made with rare earth fractions con- 
taining only holmium and yttrium indicate that these may b© 
separated by fractional hydrolysis, of the phthalates. By gradu*- 
'.ally raising 'the 'temperature of the phthalate solution, basic 
phthalates are precipitated, and the first fractions are found to 
"'contain a largen proportion of holmium than that present in the 
original rare earth: 'mixture. ; , 
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Fractional precipitation by sodiiim nitrate from a dilute neutral 
nitrate solution also leads to an accumulation of lioliiaium in the 
jirst fractions. A bolmium-yttrium mixture with an ''atomic 
weiglif equal to. 97*7, \Ylien separated into six fractions by this 
metliod, gave 103'3 for tlie "atomic weight” of the metal in tlie 
first fraction and 91'3 in the last fraction. The nitrite method is 
considered to promise better results than the phtlialate method. 

IL M, B. 

Piision and Crystallisation of Iron-Carbon Alloys. 
Rudolf Rueh and Fuanz G-oeuens {Ferrum.^ 1917, 14, 161—177; 
from Chem, Zentr,, 1918, i, 907. Compare Ruer and Iljin, A., 
1911, ii, 494; Ruer and Goerens, A., 1916, ii, 483; 1917, ii, 474). 
— With the object of reinvestigating certain portions of the equil- 
ibrium diagram of iron-carbon alloys, the authors have melted 
pure electrolytic iron with sugar carbon in an electric furnace in- 
porcelain tubes in an atmosphere of nitrogen. The melting points 
of antimony (630' 6^), copper (1084^), and nickel (1451°) were used 
for the calibration of the thermometer. The mean of the melting 
and solidifying points of the cem.entite eutectic is found to be 
1145°, that of the graphite eutectic 1152°; the former alloy con- 
tains 4*2% and the latter 4*15% of carbon. The perlite point 
occurs at 721° with 0*9% of carbon. The authors draw the 
conclusion that the formation of graphite in grey pig iron occurs 
in the liquid phase, and that the substance separates as such from 
the molten mass and is not formed by the disintegration of other 
pre-formed crystalline varieties. 

A resume of the data which ai*e necessary for the construction 
of the melting-point curves is appended. H. W. 

Higli Temperature Investigations, XI. Chromium and 
Carbon. Otto Ruff and Theodor Foehr (Eeitsch, anorg. Ohem.^ 
1918, 104, 27— -46). —An account of a detailed study of the alloys 
of chromium and carbon. Alloys saturated with carbon were pre- 
pared by melting chromium (prepared by the alimiino-thermite 
process and containing A\ 1*33%, Fe 0*62%, Si 0*26%, AI2O3 0*53%) 
in a crucible of pure carbon at temperatures varying from 1840° 
to 2567° for fifteen minutes, stirring frequently with a carbon rod. 
Samples less rich in carbon were obtained by melting a mixture of 
chromium and a finely powdered alloy containing 11*16% of carbon 
ill a magnesia crucible- at 1800 — 1850°. At higher .temperatures, 
chromium attacks the crucible. Alumina or zirconia is no more 
'resistant than magnesia. For the analysis of the alloys, special 
methods were devised, consisting in oxidising by means of potassium 
nitrate or sodium peroxide, carbon and chromium being convertp>d, 
respectively, into carbonate and chromate. 

The alloys of carbon and chromium fall into two groups : 
(1) those containing up to 8*5% of carbon, completely soluble in/ hot 
24% hydrochlo-rio acid p (2) those containing than '8"5% 

of carbon, partly soluble in the same acid. 
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The alloys ol the first group, which, have been prepared contain- 
ing r5.1% to> 8*49% of carbon, when repeatedly extracted with cold 
2./V'-'hy<irochloric aci<l until no more chroinii.un dissolves, leave a 
residue ot' practically pure Crr^C^*, The low carbon alloys show a 
close fracture, ■ those with a higher carbon content being coarser 
and showing distinct crystalline needles. Microscopic sections 
etched with hydrochloric acid (no other etching reagent is applic- 
able to these allo'js) show crystals of the compound enibeddeci in 
a eutectic. The alloy containing 8*49% of carbon is practically pure 
Crr,C2 and contains no eutectic, the section showing a uniforni mass 
of crystals. The carbide, which can be prepared in quantity, 

forms silvery crystals, D G'915, m. p. 1665°. It is not attacked 
by aqua regia, and on melting undergoes no appreciable deconu' 
position. No trace of the compound Ci'4C described by Moissan 
was found. 

The alloys of the second group, containing more than 8*5% 
of carbon, contain no free chromium, only carbide and graphite. 
The carbon content of the saturated alloys increases with the 
temperature of preparation, from 12*42% at 1840° to 14*03% at 
2233°, and m.ore rapidly to 23*12% at 2567°. When treated with 
hot 24% hydrochloric acid, part of the alloy dissolves, the ratio of 
chromium to carbon dissolved indicating that the soluble carbide 
has the composition Cr4C2. The existence of this compound could 
not be confirmed by isolation. The residue insoluble in hot acid 
contains graphite, together with the carbide, Cr3C2, which, after 
extraction of the graphite, is obtained 99 — 99*5% pure. The 
three constituents, Cr^Co, Cr4C2) graphite, can be identified in 
microscopic sections, which show no eutectic. Possibly above 2250® 
a higher carbide, CrC, is formed. 

The carbide, Cr^Co, is resistant to all acids. It is darker in 
appearance 'than CrfjC^, has Df*^=6*683, and melts at about 
1890 ±10°. In the molten condition, it reduces magnesia, alumina, 
and zirconia, and apparently undergoes partial decomposition when 
melted into (>402 and graphite. It is decomposed by chlorine at 
a red heat, forming chromium, trichloride and amorphous carbo-n. 

The chemical composition of the alloys rich in caxhon is un- 
affected by the rate of cooling, hut larger 'Crystals are developed 
when the ' rate of cooling is retarded. An alloy saturated with 
carbon boils at about 2570° under 8—14 xnxn, pressure, the vapour 
being pure chromium. 

From the data obtained, the equilibrium diagram for the 'system 
chromium-carbon has been constructed. E, H. E. 

-Iffetastannio Acid and its Compotwids. August Kn&m- 
aoHMjDT . 1918, 39, 149— 178).— On account of the dis- 

,cr^panoies in' ihediterature concerning the action of nitric .acid on 
tin,.„a reinvestigation ' has been made. If nitric acid is," 'diluted 
with 1|— 2 yolumeamf water, ’ the . only product is stannous nitrate, 
and with stronger, ' and undiluted, acid at 0-45°, 'thc' form- 
ation of #annous' 'hittaife' can still be observed, accompanied by; 
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noTinal or basic stannic nitrate; witliin the stated range ol teinpera- 
tiirej the yellowish" white precipitate which may be formed consists 
O'f a mixture of white stannic nitrate soluble in water with in- 
soiiibl 0 j yellowish-white basic stannic nitrate. Stannic nitrate 
even at the ordinary temperature slowly changes into- the meta- 
salt, and for this reason the white, bulky precipitate which it 
yields with aqueons sodium hydroxide may not dissolve completely 
in , an excess of the reagent; at 45°, the change in the stannic 
nitrate is so rapid that the solution suddenly gelatinises, and, after 
prolonged heating at 100°, the transformation is complete. The 
powdery product of oxidation of tin with hot nitric acid, commonly 
described as metastannic acid, is really a nitrate of nietastaiiiiic 
acid which, on washing with water, gives rise to metastannic acid 
as a secondary hydrolytic product. Metastannic acid, obtained by 
the action of nitric acid (D 1‘40) on tin and careful washing with 
water, when dried in air at the ordinary temperature has the corn- 
])osition 5TIoSnOg,4H20, the 4 H 2 O being lost on storage over 
snlphiiric acid in a vacuum for several days; the nitric acid is 
removed only with difficulty, and if alcohol is used instead of 
water, the washing has to be still more prolonged; the primary 
oxidation product is therefore in all probability a metastannic 
nitrate which yields metastannic acid by hydrolysis. Metastannic 
acid shows no double refraction under the polarisation microscope 
and is an amorphous powder ; it is capable of combining with 
hydrochloric acid or sulphuric acid with development of heat, the 
resulting coinpouiids being very easily hydrolysable. The quinque- 
molecular formula for the anhydrous acid is confirmed by an 
analysis of sodium metastannate, produced by the action of sodium 
hydroxide on metastannyl chloride, the resulting compound having 
the composition 5Sn02,Na2,0,4H20. The parastannic acid described 
by Engel (A., 1898, ii, 29) is ordinary metastannic acid. Meta- 
stannic nitrate, prepared by the action of hot nitric acid on tin, 
lias the composition 5Sn02,2HlSr0.j,3H20, whether dried in a 
vacuum over sodium hydroxide and calcium chloride or between 
porous tiles in the air; the compound obtained from tin and cold 
nitric acid probably consists ol a mixture or com, pound, of stannyl 
nitrate, Sn 0 (]Sr 02 ) 2 j and the above metastannic nitrate; both 
nitrates gradually decompose in ultra-violet light with liberation 
ol nitric acid- The^ action ol hydrochloric acid on metastannic 
acid yields a stannyl chloride which, after being washed free from 
soluble tin salts by diluted hydrochloric acid and dried in a vacuum, 
over sodium hydroxide and calcium chloride, has the composition 
6Sn02,2HCl,3H20 ; the primary, pasty product, on account of its 
content of free acid, gives a clear solution in water, but when dry 
does not dissolve entirely on account of hydrolysis. As simple 
a-stannic acid and the ^-metastannic acid are colloidal substances 
capable of reversible ihter-transfomation. the change occurring 
more readily, however, from the a-acid to the m,6ta-acid, these' facta 
accord' well with the^ respective , formulae H^SnO^ and' 
the structure ol tbf/ latter is 'represented by a cyclic' skeleton -con- 



i,l 402 


ABSTEAOTS OF CHEMICAL PAFEES. 


iiaiiiiiig five tin atoms ami five oxygen atoms, arranged alternately 
witli ton hydroxyl groups attached in pairs at each tin atom. The 
staiiiiyl chloride is therefore represented as S.n50r,(OH)gCl2, the 
metaiiitrato as SiirPrXOH)g(NO.i)o ami the inetaBulphate as 
WiiPrXOIDsSO^. ' ' ^ B. F. T. 

Presence of ¥aiaaditim and Arsenic in the Subterranean 
Waters of Belhville (Cordova). Atilio A, Baoo {Bo'L Acad. 
Nac. Oiencim, Oordoha, 1918, 23, 85— 96).— An account of 
analyscB of water from the district of Belhville, in Argentina. 

A. J. W. 


Mineralogical Chemistry. 


Hydrothermal Mineral Formation. Wolf J. MOller and 
J. Koeniosberger {Zeitsch. anorg. Ghent, 1918, 104, 1 — 26).-“"* 
The investigations described in an earlier communication have 
been continued (A., 1906, ii, 553). The experiments have been 
confined to the system K 2 C-“Al 203 -Si 02 -~H 2 P, with or without 
carbon dioxide. The starting materials used were potassium 
silicate (potassium water glass) and an aluminium* hydroxide 
hydrogel, or in some cases a 0*5 molar solution of potassium 
aluminate. Carbon dioxide was added either as potassium 
carbonate or as solid pellets just before closing the bomb. The 
several constituentB in the proportions rei^uired were heated for 
varying lengths of time (12 to 180 hours) at temperatures varying 
from 100^ tO' 4;40^ in a strongly made bomb. Inside the bomb was 
a filter tube, so arranged that by inverting the furnace the liquid 
contained in the boirnh could he filtered into this tube, and any 
crystals separating subsequently collected and exainined. The 
products were identified generally by optical methods. 

On few occasions were any crystals obtained in the filter tube, 
the only prodxiicts identified being quartx, orthoclase, zeolite, and 
pectolite, not leucite or nepheline. With risi:ng temperature, the 
quantity of leucite in the solid phase diminishes, that of orthoclase 
increasing. , From the slight amount of filter-tube product 
obtained, it is clear that the concentration of potassium aluminium 
silicate in the water at the temperatures employed is low, and is 
not likely appreciably to affect the critical temperature of the 
water. 

Potassium felspar was only identified when the temperature 
used was 360^ or above. This critical temperature (360, ±20^) 
should be an Important fixed point for the geological thermometer. 
The presence of carbon, dioxide or of sodium or calcium ions' intro- 
duced in ■ the form^ of ^'labradorite does not affect the critical tempera- 
ture, Albite was'not;observed up to 430^, but Baur has obtained 
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ifc wilder similar co-iiditiows at 450° (A., 1911, ii, 991). In presence 
of carbon dioxide at 310°, quartz alone is stable, tbe aliiiiiino- 
silicates appearing to be transitional witli short heating at lower 
temperatures, forming again with longer heating at higher 
temperatures. The succession of minerals observed in nature is 
in better agreement with the results of experiments in which much 
carbon dioxide was present than in those without. 

The formation of zeolites in absence of carbon dioxide commences 
below 100° and may increase up to 400°, but probably their limit 
of stability, with the exception of analcime, is below 300°. 

The opinion is confirmed tbat, in hydrothermal syntheses below 
400°, eqiiilibriuin is seldom attained. E. H. R. 

Meteoric Iron from Cliili (Deliesa). F, Bekwerth {Tsch, 
Miii, Mitt.y 1917, 34, 372). — This mass was described by Daubree 
in 1868, and was stated by Bomeyko to have been found in the 
Cordillera de la Behesa, near Santiago. From its compact appear- 
ance and Bo-meyko’s analysis (ITi 14%), it was placed in the group 
of nickel-rich 'compact irons.’ Microscopical examination of an 
etched surface shows, however, that the structure is octahedral. 
The following new analysis (mean of two by E. Bittlee) was there- 
fore made, showing that this iron belongs to the group of very fine 


octahedrites. 



Insol. 

F©. 

m. 

Co. 

(Schreibersite). 

87*40 

11*97 

O-fiS 

0*07 

L. J. S. 


Analytical Chemistry. 


Calculation of the Possible Error in Grairimetrio Estima- 
tions. Y. ZoTiBR {Bihll, ScL Pharmacol.y 1917, 24^ 298^ — 303 ; 
from Ghent, Zcntr., 1918, i, 945), — In the gravimetric estimation 
of the amount, of a substance*, A, dissolved in water by con- 
version into an insoluble substance, F, and weighing the quantity 
of the latter, ?/, the possible total error, exclusive of that due to 
the personal factor, is exactly equal to* the algebraic sum of the 
individual errors. If mi and are the molecular weights of X 
and F, respectively, Amj and the accuracy of their determina- 
tion (the value 0 = 16 being considered exact as fundamental), the 
relative error is expressed by the following relationship : 

Xxfx=^ . hill -i- . Am^ + . m%Ay) / {x , '??^\). 

The estimation of sulphuric acid’ by weighing the baiium, 
sulphate formed is chosen as, example; the possible sources, of .error 
are ,th© solubility of the sulphate in water, adhesion of "the pre- 
cipitate' to the glass, adhesion of foreign matter to the, precipitate, 
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t4ie weiglitr of dimi falling on ihe [)rwtpii»ai(5' dining ilie nslhnatiotB 
Increase In vveiglit of tlic crueible by deposition of inoistiire, errors 
ill weigbiiig, and loss during iiuineraiion. Of theses tlie solubility 
I'liui the error in -weigliing can, ■ bo tnatlunnatically treated; the 
others are> in pa;rt, indepeiirleiit of y, and tlieir sign and inagnituclo 
eati only be aiiiitrarily estimated. In the ease given above, the 
uiiceiiainty is calculated to be 11:1000. H. W. 

Colorimetric Determination of the Reaction of Bacterio- 
logical Media and other Liquids. G. 1). Barnett and PI, 8. 
Chapman {A mer. J. Fharm,, 1918,* 90s 592 — 595).-— The inethod, 
depends on the superimposing of two extreme colours of the 
indicator, as first proposed by Salm (A., 1906, ii, 218). For ex- 
fiiyiple, in • the case of a phenolsulphonephthalein Bolutvion, the 
observed colour may be regarded as being composed of a definite 
amount of red with a definite amount of yellow, and may be 
matched by superim/posing the extreme red and extreme yellow 
of the indicator in proper concentrations. If five drops of a solu- 
tion ol this indicator he added to a tube containing 5 c.c. of dilute 
acid, and five drops to another tube containing 5 c.c. of dilute 
alkali, the colour observed by transmitted light through both tubes 
will be half-way between the yellow and the red. This is the lialf- 
iransformation point, and is a definite constant for this indicator. 
By partitioning the ten drops ol indicator in varying proportions 
between tubes coiitaining the same amounts of acid and alkali, and 
viewing each pair by transmitted light, a series of colours covering 
the range of usefulness of this indicator (6*9 to 8*1 pj,) will be 
obtained. By standardising the series by comparison with solu- 
tions of known hydrogen-ion concentration, it may be used as u, 
colour standard for the determination of' unknown reactions. 

C. A. M. 

Simple Application of the ¥olhard Principle for the 
Es'timation of Chlorides la Blood Plasma* 'W. 0. Bappheye 
(/. BioL^Ohem^., 1918, 35, ' 509 — ^612).— The citrated plasma is 
diluted with water, the chlorides precipitated by a standard solu- 
tion of silver ' nitrate, and, after filtration, the excess of silver 
titrated by ' potassium thiocyanate, using iron ammonium alum as 
an indicator. Employing a silver nitrate solution of such ' a 
.strength thatl, c.c. is equivalent to 2*5 mg. of sodium chloride, and 
a ^ thio'Cyanate solution of one-lifth of the strength of The 'silver 
nitrate' solution, the error in the estimation of the chlorides in 
2 c.c. of the plasma does not exceed 1%. ' 'H. W. B. 

: Important Alteration in a Sodium Thiosulphate Solution! 
^ H., I. ' Watbkman iO'hem,^ Weehhlad, 1918^ 15, 1098—1099),— 
"'Frto'M^y ‘to' August, the strength of a sodium, thiosulphate' solu- 
tion, as determined '' by. the iodine; method, altered' from, 
0^923 xA/lO to l;02'l";"X’'iF/10.' ■ The author is unable ^ to '' suggest 

>n exple^nation of ,'th'#vphen«^ " 
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Simplified Gasometric Estimations* AN]>itK Rknaud (J. 
JJharm, Ghini., 1918, [vii], 18, 104 — 106). — Toi avoid frequent 
standardisations of tho nitrometer in the estimation of nitrogen 
ill urea, a second tube, exactly similar to the iiitroineter tube, is 
employed, A known amount of urea is decomposed as usual in the 
nitrometer, and the volume of nitrogen obtained is noted. The 
same volume of air is then admitted to the comparison tube, and 
this volume is used as the standard in subsequent estimations. 
[See, further, /, Soc. Che77i. Ind., November.] W. P. S. 

A Survey o! Methods for the- Estimation of Nitrites and 
Nitrates in the same Solution. Aliob Oei^snke (Zeitsch migeto. 
Ghcin., 1918, 31, 170—172, 178~™179).— The various methods 
available for the estimation of nitrites and nitrates in presence of 
each other are reviewed. The colorimetric methods are suitable 
for water analysis. The diphenylamine-sulphuric acid reagent is 
available for both nitrates and nitrites, since, when diluted with 
a definite volume of water, it ceases to react with nitrates and 
shows a blue colour with nitrites. The nitrites are estimated first 
and then destroyed with urea and sulphuric acid or by boiling 
with ainmonium chloride ; this treatment does not affect the 
nitrates, Letts and Rea (T., 1914, 105, 1157) recommend 
diphenyibenzidine. Several gasometric methods have been 
described, depending on the evolution and measurement of nitrogen 
or nitric oxide. For instance, on boiling a nitrite with aininoniuni 
chloride, nitrogen is evolved equivalent to twice that of the nitrite ; 
the presence of nitrate has no influence. Ferrous chloride in 
presence of acetic acid or ferrous ammonium sulphate alone, on 
boiling, decompose nitrites with evolution of nitric oxide, which 
may be measured in a eudiometer. The subsequent addition of 
hydrochloric acid to the same solution causes the decomposition of 
the nitrates according to ScHoesing’s method. Nitric oxide may 
also- be liberated first by hydiiodic acid, which decomposes nitrites, 
and then by ferrous chloride and hydrochloric acid, which decom- 
poses nitrates. Winogradsky prefers to estimate the nitrites by 
titration with permanganate, with the fomation of nitrate, and 
then the total nitrates by Schloesing^s method. In the analysis 
of culture media for the study of the progress of nitrification and 
denitrification by bacteria, the author recommends the perman- 
ganate method, the solution of nitrite being titrated into the 
diluted permanganate, previously acidified and warmed to 40®. 
Towards the end of the titration, plenty of time must be allowed 
between each addition, as the oxidation is somewhat slow./ The 
total nitrogen is then determined as ammonia after reduction by 
zinc and iron in alkaline solution. The method gives much closer 
results than Wikogradsky^s, and iS' applicable to culture liquids 
which do not contain ferrous ■ sulphate, ■ which, moreover, .As mot 
essential for the growth of these bacteria. . 

The culture media may contain small quantities' of other .reducing 
substances which involve ^ a constant error, generally'' negligible. 
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Oiiric acid k generally oiuployed, [)id. doct^ luk aOc.cJr ihe 
titraticMi |ierl:(>ri:iied i.ii tlie manner det-^crihed. Aniineriiiiiii saJls 
are eliminated by boiling before recliieiion of i-be iobil 
Erameii and. Loliruan (A., 1909, ii, 917) ]j,ave eriLicii'ied tlm ga.r^o- 
nietric inetliods aa applied to bacteriological work, aiul recon in nn id 
Buscli's nietluxl (A., 1906, ii, 393) for liquidn containing nuub 
organic, siiatter, based on, O'Xidation of,' nitrifes by })eroxide aj,i(l 
their deconiposition by hydrazine sulphate, the nitrates. Iieing 
deterniinecHn both portio-ns by precipitation with nitron. M'eiliods 
of minor importance have been based on the precipitation of 
nitrites by 9 :4~diai.nino-6-hydr.oxypyriinidine sulphate, and on the 
elimination of nitrites by esterification with methyl alcohol in 
presence of standard hydrochloric acid, the loss of acidity being 
determined. E. 

Gravimetric Estimation of Phosphates, W* E. Mummery 
1918, 43, 324). — Complete precipitation of phosphoric 
acid may be effected by a modiff cation of “CJllTnaiin’s method, in 
which the nitric acid solution is filtered prior tO' dilution toi a 
standard volume. Phosphomolybdates are precipitated at 60® and 
allowed to remain for thirty miiuites at 60®, whilst inagiiesiiun 
ammoiiiuin phosphate is precipitated at 80® and left for three liours 
at the ordinary temperature. 0. A. M. 

The Estimation of Phosphoric Acid as Magnesium 
Pyrophosphate. IV. D. Balaekff {Zeihcli, anonj. Ohmk, 1918, 
104, 53 — 56).— On account of the slight solubility oi' the iwo' plios- 
phates Mg[(!NH 4 ) 2 p 0 .j]. 2 , and Mgj 5 (P 04 ) 2 , it is practically impo.sBib]e 
to get true equilibrium in solution and is difficult hi obtain a piure 
■firecipitate^ of normal magnesium ammonium piliosphate (conqiare 
this vob, ii, 333). ’When the velocity of preei'pitation is retarded 
by allowing anynoiiia to diffuse slowly intO' an acid soluilon of the 
phosphoric ' acid-magnesia mixture in /presence O'f ammonium 
chloride in the cold, the precipitate is practically pure MgN'R'jPC),!, 
Experiments on the method of Schmitz, by which ammonia, is 
added^ho^a hot solution in }>reKerice of ammonium chloride and 
precipitation occurs o.n cooling, show that the precip;itat6 thus |)rc>- 
duoed is not pure. On ignitiO'U, part of the |>hosphoric acid is lost 
by volatilisation, and the residue is relatively rich in magnesium 
and poor in phosphoric acid, the errors approximately compenBating 
one another. ^It is therefore inadvisable to redissolve and repre- 
cipitate after ignition. ^ The result obtained by this method is not 
affected by variations in dilution or in the quantity of ammonium 
chloride present. 1. H.'R. 

'Rapid Micro-method for the Estimation of Phosphate 
and Total Phosphorus in Urine and , Stools. , Akira Sato 
(/. Btal, (/Aem.,, ,1918, '36, 473“*^477),‘— The phosphate, is ,precipi- 
tated ,, by , uranium, in the. presence of 'sodium acetate^ and acetic 
acid, alcohol being, '/ ad, ded,, tu facilitato precipitation, and ,filtrai.io:n. 
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The iirariium pliO'Spliate is then dissolved in, acid and the solution 
treated with potassium ferrocyaiiide. A red colour is developed, 
the intensity of which is compared in a colorimeter with that pro- 
duced in a similar manner from a standard uranium phosphate 
solution ill hydrochloric acid. H. W, B. 

Use of Manna in the Estimation of Boric Acid* Lilli ax E. 
Iles (Analyst, 1918, 43, 323). — A freshly prepared solution of 
manna can replace glycerol in the estimation of boric acid. As 
a rule, about 5 grams of manna in solution are equivalent to* about 
25 c.o. of 80% glycerol. C. A. M. 

Estimation of Silicon in Ferrosilicon. P. IsTicolaedot and 
J. Koenig (A?in, Chim. anal., 1918, 23, 169 — 173).— The ferro- 
silicon is fused with sodium carbonate and potassium nitrate, and 
the silica then estimated by th© usual methods. W. P. S. 

Estimation of Total Carbon in ¥ariotis Biological 
Substances. Axoni Eenaud (7. PJiarm. Ghim., 1918, [viii], 18, 
106 — 108). — The substance is heated with sulphuric acid and 
potassium dichromate, and the resulting carbon dioxide, together 
with other gases, is absorbed in ammoniacal calcium chloride solu- 
tion. The resulting calcium carbonate is then estimated volu- 
metrically. If ammoniacal barium cai^bonate is used for the 
absorption, the barium carbonate obtained may be converted into- 
barium sulphate and weighed as such. [See, further, /. Soc. 
aiiein.JnfL, November.] W. P. S. 

Estimation of Fotassinm. Trios. Steel (Analyst, 1918, 43 , 
348—349). —The hydrochloric acid solution containing the 
potassium, and also iron, calcium, magnesium, etc., but free from 
silica, is evaporated with the- addition of an excess of platinum 
chloride, and the residue obtained is treated with a mixture of 
alcohol, 76, ether, 13, water, 11 parts. The precipitate is 
collected, washed with the alcohol-ether-water mixture, then dis- 
solved in , boiling water, and the solution boiled with an excess of 
sodium formate; after a few minutes, hydrochloric acid is added,; 
the heating continued until the reduced platinum has flocculated, 
and the platinum then collected, washed, ignited, and weighed. 

' W. P. S. ^ 

i 

¥oliitaetric Estimation of Barium and tba Solubility of 
Barium Chromate in ¥arious Aqueous Solutions. , John 
Waddell , 1918, 43 , 287 — 289). — Barium chromate, as 

obtained in the separation of strontium and calcium,' may' be' 
determined by a method, analogous to that used for lead. 

The precipitate of barium chromate (about, OT 5 gram) is col- 
lected O'H asbestos in a Gooch’s' crucible and 'dissolved in ' 25, C'.c.' 
of strong hydrochloric , acid and 76 c.c. of "water,' and the solution' '' 
made' up to 200 c.c. "About '6 grams of, potassium iodide " 
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added, and, after ten niinriies, i.lie Idnn'ated iodine is tltrn,i:ed wiifi 
stawiard tliiosnlpliaie solution. It is essenini-l tlu'it ilie liyiirO' 
eiilorie” acid slioiild be cold and dilnfe l^O' prevent libwation of 
cWo-riiieby ilie cbrrmiate. Tbe nieibod bas lieen used to (leietBrine 
tlie solubility of barium cbrornate iii water and various aqueous 
solutions under the ordinary conditions of wasbiri^y a preei|)il.ai;e. 
The results sbov/etl that for wasliing barium cbromate, pure waiter 
is preferable to 1% amnio^num acetate solution, wbicb dissolves 
about four times as mucb of the salt as water, C. A, Mi 

Method for tlie Separation and Estimation of Barium 
Associated with Strontium. F. A. Goooii and M. A, Sobkeman 
{Amer. J. Sc/i,, 1918, 46, 638 — ^540). — Barium and strontium may 
be separated by treating the saturated solution of their chlorides 
with a mixture of concentrated hydrochloric acid and, ether (4:1); 
about 50 c.c. of this mixture are required for 0'*5 gram of the mixed 
salts. The precipitated barium chloride is then collected on an 
asbestos filter, washed with the hydrochloric acid-ether mixture, 
dried at 150®, and weighed. [See, further, J. Ohem. /»//,, 
November.] " ' W. P. S. 

Yolumetfic Estimation of Zinc. E. Howdun {Ohem, Nbwh^ 
1918, 117, 322). — Zinc can be estimated voliraietrically as chloride 
and in the absence of salts of ammonium and the heavy metals 
in the following way. The solution is evaporated to remove most 
of the free acid and then exactly neutraliaed by A/lO-Sodium hydr- 
oxide, using one drop of methyl-orange awS indicator. The solution 
is then titrated further with / 10~sodium hydroxide, using phenol- 
phthalein as indicator. Towards the end of the titration, the 
solution is boiled, and the end-point taken as that point where, the 
pink colour remains on boiling. . The method' is stated to give 
absolutely concordant results. J. P. S. 

' Analysis of Commercial Ziao. L* BjuRTutix {Ann. Ckim, 
amil, 1918,' 23, 161—169, 181— 191). —Methods are described in 
detail for the estimation of the following impurities in corainereial 
5sinc: lead, iron, cadmium, sulphur, carbon, copper, arseTiic, and 
anti'inony. Analyses of forty-two samples are' recorde'cL The 
maximum, amount of copper found was 0*012%, of tin 0*576%, of 
iron 0*210%, of lead 2*327%, of cadmium 0*380%, of sulphur, trace, 
,^nd of carbon 0*033%. Arsenic and antimony were present in 
^traces only. '[See, further, J, Son. Ghem. hid,, 658a.]'' 

W. P. S. : 

^ Separaiiau 'of Traces of Copper from Solution. J. E, 
and Davip Gbawforb {Amly$i, 1918^ 43, 348).— The, anti- 
"septic known as; qpinosol '(the potassium salt of 8-hy dr oxy quinoline- 
5-sulphonic acid) ' gives ' a: precipitate with traces of copper, ' .If 
0*1 gram qf ''quinosol da dissolved in lOO c.Ov nf water' ''C'ontaiuifig 
0*0002' f ram ;Of:copf or '(as'' a' salt), a voluininous, yellow preripitete 



AHAT.YTICAL CHEMT8TRY. 


ii. 4§i 


■forms wliJiiii lionrs* iho precipitate' .is soluble in dilute 

'll yd rocliloric acid. By means ol‘ tins reagent^ copper may be 
detected in dipitilled water wliidi, has been stored iij copper vessels. 
Other metals in very dilute solution do not give a reactioii^, but a 
precipitate may be obtained from a concentrated solution of a 
rn erciirie salt. W. F. B, 

Tile Detection ol Mercury in Urine, witli Employment 
of a New Solvent for Mercuric Sulpliide* S. Gutman 
(BiorJienn, Zeitfich., 1918, 89, 199 — 203). — The solvent in question 
is a solution of liydriodic acid, prepared by dissolving 5 grams of 
potassium iodide in 12 c.c. of 10% sulphuric acid, and diluting 
to 25 c.c. The urine is treated first with hydrochloric acid and 
potassium chlorate to destroy the organic matter. From the 
slightly acid solution, mercury is precipitated by hydrogen 
sulphide-. The sulphide is purified hy dissolving in aqua regia and 
reprecipitation with hydrogen sulphide. This precipitate, if it is 
mercuric sulphide, should be insoluble in hot nitric acid solution, 
but soluble in aqua regia and the given solution of hydriodic acid. 

S. 'B. S. 

Adsorption of Colloidal 'Hydroxides. K. Sohkringa, 
{Pharm. Weehhlad, 1918, 65, 1070 ““*1074).— The author considers 
that in analysis th© adsorption of oi'dinary salts by .metallic hydr- 
oxides has not m.uch practical significance. In separating iron, a 

large excess of alkali is undesirable. A. J. W. 

•» 

Precipitation of Iron by Hydrogen SnlpMde. R. 
WiNDURLicn {ZjeiUch, flii/Bihal, Cheni, Unterr., 1917, 30, 254; 
from Gheni. kf.ntr,, 1918, i, 814). — It is commonly stated that 
hydrogen sulphide does not produce a precipitate in solutions of 
ferrous salts, This is so only in solutions in mineral acids. . Even 
Gay-Imssac mentioned that in the presence of sodium acetate a 
])recipitate of ferrous sulphide is obtained. Ferrous sulphide is 
also preci |,)ifcatod, .from solutions of ferrous acetate' in acetic acid 
and 'Of iron powder in citric or succinic acid. C. S, 

Use of Titanium TricMoride as a Hedncing Agent in 
the Estimation of Iron by Titration with Permanganate 
in Hydrochloric Acid Solution- L. Beandt (Cham, 

1918, 42, 433 — 434, 450 — 451). — Titanium trichloride solution 
3nay be used in place of stannous chloride solution for the redue- 
tioii of ' ferric salts previous to the titration of the latter with 
permanganate solution. The ferric salt may be reduced by the 
addition of exactly the requisite quantity of the titanium tri- 
chloride solution,^ or an excess may be added, and this excess 'then 
removed by means of copper sulphate. The pi^esence* of platinum 
chloride, potassium dichromate,, or, 'arsenic acid in the ferric^ 'Salt 
solution , does not affect the results. Coppe'r sul|)hate may also be 
used for 'removing excess of stannous chloride' when this: is 
employed for reduci:ng' the ferric salt. , W,. P. 8', 
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The Colorimetric Estimation ol Cobalt » E. Gabmel Jomm 
(A naif 1918, 43, 317 — 319), — Small quaiititieH of cobalt (0*01 
to 0*1%) may be colorimetrically estimated by means of absolution 
of a-nitroso-iS-naplitliol, as used by Atack (A,, 1915, ii, 652), 
amiiiO’iiiiiiii citrate' solution being added tO' eliminate tlie effect o'l 
moderate quantities of many otlier .metals. In tlie case of 
varnishes, a solution of the ash from the sample in liydrocliiorie 
acid is treated with the reagents, and the colo'ration compared with 
those given by different quantities of a standard solution of cobalt 
containing the same amounts of ammonium citrate and a-nitroso* 
jS-naplitlioL’ About 0*1 mg. of cobalt is the most satisfactory 
quantity for the comparison. It is essential that the solutions 
should contain about the same amount of free ammonia, Iron, 
zinc, and lead do not interfere with the estimation, but copper, 
nickel, or manganese, if present in notable quantities, must be 
removed 'prior to the estimatiom C. A. M. 

Estimation of Tin in High-grade Wolfram Ores, and 
the Use ol Lead as a Reduction Agent in Pearce Assay* 
A. R. Powell (J. doc. Ghein. Ind,, 1918, 37, 285— 287t).— O ne 
gTam of the finely ground sample is added to 5 grams of fused 
'‘hisulphate,’^ the mixture heated to redness, then cooled, and 
boiled with about 80 c.c. of 5% tartaric acid solution. T.he im 
soluble portion is collected, washed with hot water, ignited while 
wet in an iron crucible and fused with sodium peroxide, and the 
tin estimated in the usual way. Traces of tin remaining ih the- 
tartaric acid solution may be recovered by means of hydrogen 
sulphide. The resiilts obtained are trustworthy and agree with 
those found by ihe aqua regia method, the potassium cyanide 
fusion method, and the sodium peroxide fusion method. Lead 
may be used for the reduction of stannic salts. Th'O solution from 
the sodium peroxide fusion is rendered slightly acid with hydro- 
chloric acid, diluted to 100 c.c., 20 grams of sodium chloride, 40 c.c. 
of concentrated hydrochloric acid and 10 grams of granulated lead 
are added, and the solution is boiled for twenty minutevS after the 
disappearance of the ferric chloride colour. A piece of marble is 
then added, the solution coaled, diluted with 50 c.c. of dilute 
sodium.' hydrogen carbonate solution, and titrated 'with iodine solu- 
'tion without removing the excess of lead. W. P. S. 

Qnantitatiire Estimation of Vaponrs' in Gases* A 
DiHarential 'Pressure Method. Harolo R. Davis and Mary 
Davidson "Davis. (J. Ind. Sng. Ghem., 1918, 10, 709—712).— 
The method depends on the fact that the vapour pressure from a 
„ liquid is independent ' of 'the^Hnd ol gas above it, provided the 
, gasi is 'inert ' (Dalton^s law, of partial pressure); deviations from 
'^"this 'law are 'known,' but it holds 'in the case of benzene and' 'air. 
;'.yIf^iwO'''fiasfa,ate''oOhheot^^ by a manometer, one of the flasks con- 
,;^,tainin^ 'air ;'and.,4he,)o miiture of air and' benzehO 'vapour 
corresponding; with 'a'. '.pressure 'less than the saturation p'reasure, 
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and a small bulb of benzene is broken in each liask^ tlie liquid 
benzene in ilie second flask will add oiiljr the aiiioiiiit of pressure 
necessary to bring its pressure up to saturation; tlie benzene in 
the flask containing air only will, however, produce the total 
saturation pressure, and the manometer will register a difference 
in pressure equal to the pressure of the vapour in the original gas 
iiiixtiire> W. P. S. 

Application of tiie Dii^erential Pressure MetJiod to the 
Estimation of Benzene and the Total Light Oil Content 
of Gases. Harold S, Davis, Mary Davidson Davis, and 
Donald G-. MacGregor. (/. ImL E7ig. Gheni., 1918, 10, 712 — 718). 
— Details of procedure are given for the application of this method 
(preceding abstract) to the estimation of benzene, toluene, and 
xylene in gases. W. P. S. 

Absorption of Light Oils from Gases. Harold S. Davis 
and Mary Davidson Davis (J. Ind. Eng, Ghem,, 1918, 10, 
718—725). — The vapour pressure of benzene from its solution in 
oil is governed by Henry’s law for the solubility of gases in liquids 
and by Babo’s law for the constancy of 'the fractional lowering of 
the vapour pressure from a solution over variations in tempera- 
ture, and the flow of oil necessary to^ remove completely the benzene 
from a gas may be calculated accordingly. Determination of the 
molecular weight of an oil when dissolved in benzene is suggested 
as a method for standardising oils as regards their efflciency for 
absorbing vapours from gUvSes, "W. P. S. 

Estimation of Alcohol in Spirituous Liquors. Nagendra 
Chandra ISTag and Panna Lal (/. Soc, Ghem. hid,^ 1918, 37, 
290t). — known weight of the alcoholic liquid is treated in a 
graduated cylinder with an excess of anhydrous potassium 
carbonate, 5 to 10% of water being added if the alcohol content 
is more than 90%; the mixture is then shaken and allowed to 
remain, or it may be subjected to centrifugal action. It separates 
into three layers: a lower layer of solid potassium carbonate, a 
middle layer of saturated potassium carbonate solution, and an 
upper layer of alcohol hydrate^, dC^TIs'OHjHgP, which contains 
94*061% of alcohol by volume or 91*089% by weight. The per- 
centage quantity of alcohol in the sample is 

(V^vx 0*00275)[1 -0*0D1068(if -15*6)] x 0-7936 x 94*06/ TF. 

F is the volume, in c.c., of the alcohol hydrate observed, v the 
volume of the saturated potassium carhoiiate solution, t the 
temperature, 'W the ^ weight in grams of the sample taken, 0:00275 
is the 'solubility (in, c.c.) of the alcohol hydrate per' c.c. '.of the 
saturated 'potassium carbonate solution, 0*001068 the apparent 
coefficient of expansion of alcohol hydrate, and 0*7936 is^ 
of absolute alcohoL W* P." S. ' 
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A New Reactioa for AcetylcarMnoL t)sKAK. llAUDhSiui 

(Bioehc^ii, Zcikch., 1918, 89, 271) — 280). ~A diliito Holiitiuii ol! 

acetylearbiiiol in water containing hoiUubi hydroxide is lioiled I'or 
a few minutes with o-ammobenssaldehyde. Tim mixt;iu:e is tlum 
cooled, acidified, and made alkaline again witli sodium 
hydrogen carbonate. A fluorescent Eolutlon is obtained, [rojn 
which 3-hydroxy-2-iiiethylquinoliEei can be extracted by ether; on 
distilling off the ethei', it 'is obtained as a wlsite residue, wliicli 
gives a deep red colour with ferric chloride in alcoliolic solution. 
Til© alcoholic solution also gives a brilliant blue .fluorescence on 
dilution with waim*. These two reactions arc characteristic. 

S. B, S. 

The Detection of Sucrose in Milk. G. J). Elsuon {Analyst^ 
1918, 43, 292—293). — The most sensitive test for sucrose in milk 
is a modification of Gayaux’s test, i,n wh.ieh 15 c.c. of the milk 
are treated with 1 c.c. of SiY-hydrochioric acid and Odi gram ol! 
resorcinol. On drying five drops of the resulting mixture on a 
whit© tile O'li the watei’-bath, a red coloration is obtained iti the 
presence of as little as 0*02% of sucrose. C. A. M. 

Titration of Oxalic Acid by the Conductance Method. 
Hekbbet S. Habned and Clinton N. Laikd (/. Amej\ (J/iem, 
Sac^f 1918^.40, 1213 — 1218). — The electrical conductivity rnethorl 
affords a means of titrating a' strong acid in presence of much 
weaker acids,, and as a result o.f observations on the chaiige of 
conductivity which o-ccurs when a solution of oxalic aci<i is titrated, 
with sodium hydroxide, it is found that the replacement of the 
first hydrogen atom by sodium is indicated very sharply by the 
conductivity. The influence of dilution on the sharpness, o-f the 
change in the conductivity at the point at which the a-oid, oxalate 
is formed has been examined, and it appears that the abruptnesa 
o£' the ' change increases' with the dilution. The presence of 
carbonab© in the hydroxide 'solution loads to liigh resulte when thc» 
co'nductance m©th,od is' used in the estimation' of oxalic acid, j' See, 
further, J. Soc. Cherri. hid., 653A.j H. M,’. D. 

'.Separari'iott oi Oxalie'^Acid from Tartaric Acid. AiiMiNius 
'Batj (Ohem. Zeit,, 1918, 42, 425— 4'26).“*^Th© solution, contairiliig 
not^mor© than 0*2% of 'Oxalic acid,, is treated with boric acid and 
one-fifth of its volum©' of calcium^ acetate solution, the mixture is 
'kept, in ani'^e-chest for forty-four 'hourS) the precipitate- of calcium 
oxala'te then collected, washed, ignited, and the resulting ' calcium 
oxide' titrated, with .if/ IG'^hydrOcMdric'. acid. The volume of the 
fil'ittate. and 6t''the wash water must' be .noted ^ the solubility of 
Ualciufn' 'OX.aIate' in the filtra.te' iS', 'equivalent .to- 3*42 mg. cf oxalic 
acid per .litre, 'Whilst in the wash water it is equivalent to- 4*64 tug.,, 
of oxa3So 'ftO'ld' per litre./ ''.The; weight of oxalic 'aoid'fo-uncl is 
corrected accordingly,,, ,The':' 'oalcimm acetate solution used is made 
by adding 500 c.e.:.;pf;;;.a ' splntion of 330 gtaro.8,.'of aodiuin acetate 
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ill o'OU c.c, oi' water bo 25 gramt? of calcium clilorixlc dissolved in 
500 c.c« of 50% acetic acid; tlio mixture is kept at 7° lor forty- 
eight lioiirs, and tlien filtered. amouut of boric acid required 

to prevent the precipitation of calcium tartrate is at least 0*25’ni'ol. 
of boric acid expressed in terms of tartaric acidj but a large excess 
ol boric acid does' not interfere. ■ W, S. 

4jr 

Detection and Identification of Malonic Acici» Bougault 
(A'/m, Chim, miak, 1918, 23, 154 — 155). — Malonic acid condenses 
with cinnainaldehyde tO' form cinnainylidenemalonic acid, a yellow 
compound, m. p. 208^, practically insoluble in water (compare 
Biiber, A., 1904, i, 894). A mixture of O'lO gram of malonic 
acid (or an equivalent quantity of its sodium or calcium salt), 
15 drops of ciiin am aldehyde, and 1 c.c. of acetic acid is heated 
at 100° in a sealed tube for ten hours. Th© mixture is then 
diluted with 15 c.c. of water, the solution saturated with sodium 
carbonate, filtered, and the filtrate acidified with hydrochloric 
acid; the yellow precipitate foraned is collected, dried at 100° and 
weighed. Each gram of malonic acid yields approximately 1*10 
gram of cinnaniylidenenialonic acid. Oxalic acid, succinic acid, 
citric acid, sodium chloride, or. potassium sulphate do not inter- 
fere with the reaction. W. P. S. 

'Estimation oi Indigotin. Wilhjblm Heinisch {F(b'h&r-Zdt,^ 
1918, 29, 183 — 184, 194 — 197). — Th© most suitable method for 
the estimation of indigotin, in indigo is by titration with per- 
manganate. Constant values for the oxygen consumed are only 
obtained by performing the titration in highly dilute solutions, 
from 1 part of indigotiu in 20,000 of water, onwards. The 
constant value does not represent the oxidation of 1 molecule of 
indigotiu by 2 atoms of oxygen with the formation of isatin, avS 
was forinerly supposed, but corresponds with tlie production of a 
complex: oxidation product resulting from the action of 9 aimns 
ol ox:ygen on 5 molecules of indigotiu. Thus 262 parts of incligotin 
require 28*8 parts of oxygen, or, in other words, 1 mg. of potassium 
])ermanganate oxidises 2*3 mg. of indigotm. ’CJsing this ratio as 
the basis of the sia,iulard permanganate solution, it is possible 
to dispense with the usual practice of standardisi:ng the perman- 
ganate against a sample of mdigotin of known purity; ferrous 
ammonium^ sulphate or an oxalate may b© employed. Th© resi- 
dual colour of' the' oxidised indigo solution ' ranges from yellow 
to reddish-brown, and th© exact ©nd-point cannot b© established 
by ordinary direct' titration. Accurate results may, however, be^ 
obtained by a process of colour matching. The titration is carried' 
out simultaneously in duplicate nearly to the end-point, a faint 
green. Permanganate is then' added alternately in small' quanti- 
ties to each of the solutions, which are compared against a white 
ground" after each addition, until -one sample shows no*' green: tone 
and the other S'til I 'retains 'a 'visible trace. TSe©,- further,' if r>r.’ 

648a.] , ' , , , if. K 
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Colour Beaction of Mercury Fulmiaate with. Pleayh 

hydrazine. A. LiVKiirrANs {Zeikch. an(jen\ ^1918, 31^ 

i, 161— 163).— On treating mercury fiilininaie witli plienylliycli:- 
axine, decomposition takes place^ and on subsequently diluting 
liquid with alcohol and adding a dilute acid^ preferably sulpliuric 
acidj a reddish-violet coloration is produced. Illiis reaction may 
be used as a sensitive tesji for mercury fulminate. The dye can lie 
extracted with chloroform, and its reactions indicate that it is 
pararosaniline. It is probable that the mercury plays a pa,i‘i in 
the reaction, since several mercury salts have been used in the 
preparation of rosaniline. 

When pheiiylhydrazine is decoinposed Vviih elder ide of lime, 
crystals of azobenzene' and a yellowish-brown oil are produced. 
The oil consists of benzene, azobeuzene, and aniline: 

2 NHPh-NH. 4 - 30 = 3HoO -h N. -i- NPld.NPli , 

. SNHPh-NH's T 120 = 2 H 2 O + + 2 CVH,;. 

[See also J. Soc, Ghmn, Ind,, leis" 637A,f C. ,A. Ml 

Simple Apparatus for, the Estimation of Urea in Blood. 

C. N. Peltrisot (J. Fharm. Chim,, 1918, [viij, 18, 73—80). -A 

small nitrometer is described for ^ the estimation of nitrogen by the 
hypobromite method 3 it is constructed from a 30 c.e. glass l)ottle 
and a piece of graduated tubing, 8 cm, in lengtli and 7 min. in 
diameter. W. P. S. 

Estimation of Creatinine and Creatine in Blood. ■ W. 
Denis (/. BioL Ghem,, 1918, 36, 513 — 516), — Accurate results 
for creatine and creatinine in the blood can be obtained by Folin’s 
method (A., 1914, ii, 605) if the proteins are first precipitated by 
metaphosphoric acid. ' H. W. B. 

Detection of Ergotinine. Ludwig WoyrKR (Chem. ZeiL^ 1918, 
42, 446),— An alcoholic solution of ergotinine containing 1 ''part 
in 1,240,000 gives a distinct reaction with the ' potassium 'mercuric 
iodide reagent for' alkaloids. The yellowish-red zone, changing to' 
violet and then to blue, given by a solution of ergotiui’ne on tlie 
addition of sulphuric acid, is characteristic of this alkaioiil 
(Tanret). In Rosenthaler’s and in Keller's modifications of ilic 
test, a trace of ferric chloride is present. It is essential thai> all 
these tests, and 'especially that of Tanret, should, b© applied under 
definite ' conditions, 'and’ in particular that the solution of the 
alkaloid must not be too concentrated, or zones, of other colours 
than blue 'will be obtained. The hypothesis that the colora'tion is 
due to oxidation was Confirmed by the fact that a trace of hydrogen 
peroxide cduld replace ferric chloride in the test. With this 
modification, 'the 'reaction 'is rendered twice as sensitive as Tanret's 
,origmaLtestA''[S^ also /. Soc. Ghem, hul, 1918, '671 a/I 

^ , ■ ,■ , c. a. m. 

1^0 li^alue o! Tanret 's Reagent for the Detection, of 
Quinine in Urine. G^,, BAhn,, Sd. PharrmcMl,^' 1917, '24', 
837—338; from '()hcm. 1918, i, 966). — ^Ta'iiret's reagent is 
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unsiiitabl© foT tlie deiection of quinine in urine, since it yields 
precipitates wliicli are soluble when warmed, even in the absence 
of proteins and alkaloids. H. W. 

Isolation and Estimation of Small Quantities of Qnmiiie 
in Urine. G. Pkpin {VialL Hci. rhtirnuicol, 191<S, 25, 19 — 22; 
from Ghem. Zentr., 1918, i, 955). — The quinine is isolated by 
repeated extraction with small quantities of chloroform, purified,, 
and dissolved in a few c.c. of water acidified with hydrochloric 
acid; the alkaloid is converted into a derivative which is soluble 
in water, and estimated by measuring the quantity of the solvent 
necessary for complete solution. The hydrate is suitable for 
amounts of 2 — 3 mg. and upwards, the picrate for quantities of 
less than 1 mg. Distinct fiiiorescence is observed with more than 
1/20 mg. dissolved in water (2 c.c.). The presence of antipyriiie 
and pyramidone alter the fluorescence and solubility of the picrate„ 

H. W. 

• Estimation of Purine Bases in Food-stuff s. Tn. vox 
Fellenbebg (Biochem, ZeiUch., 1918, 88, 323*— 336).' — The author 
describes in detail the method employed, the bases being pre- 
cipitated by copper sulphate and sodium hydrogen sulphite, and 
the nitrogen estimated in the precipitate. The purine content of 
a large number of foodstufis is given, S. B. S. 

Combined Estimation of Tyrosine and Uric Acid in tbe.' 
same Solution. E. Hkrzfeld and 'ii. ‘Klinger (Biochem, Zeitsch.^, 
1918, 88, 283 — 285). — Bolin’s phenol reagent is employed. It. 
gives a colour twice as strong with tyrosine as with uric acid. The 
colour with the solution of the two substances is first estimated,, 
ilien uric acid is destroyed by hydrogen peroxide and sodium hydr- 
oxide, then the phenol reagent is added again, under conditions 
specified, and the tyrosine alone is determined colorimetrically. 

S. B. S. 

Detection of Bile Pigments in Serum. A. Fouchkt 
(CVmpi?. rend. me. hiok^ 1917, 80 , 826 — 828; from Fhymt^l. 

1918, 3, 246 — 247).— Proteins are precipitated by trichloroacetic 
acid, and the precipitate is yellow if bile pig,ments are present, 
On-.'^xposure .to air, the precipitate becomes green, the oxidation 
to biliverdiii lieing accelerated by the addition of ferric chlor,ide. 
The method may be used color'inietrically. S. B, S. 

Modification of Grimbert’s Method for the Detection of 
Biliary Pigments in Urine. A. Foucurt (J. PJtarni. Ghim,^ 
1918, [vii], 18, 19 — 20).' — Ten c.c. of the urine are treated with 
3 c.c. of 10% barium chloride solution, the mixture submitted to 
centrifugal action, the s©dinfie,nt washed, and then mixed with 
1 c.c. of a reagent consisting, of trichloroacetic acid, 3, grams, ferric 
chloride solution, 2 n-c.., and water, '20 c.c. ' A green' coloration 
develops within a few minutes if biliary ' pigments >re present. 
.’JPho semitiyenesB of the, test is 'about J in 50,000. W,. F. S. 
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Detection of Methylene-blue in ^ Urine* I.. I'ltinoNBHAi; 
((Vi/// //A re/nL ho(‘. htoL, 1917, 80, 888; fi'din Phf/f(lok .ilhsir., 
1918, 3, 264).-— Urine in aeidified witli acetic acid, IragirieniH of 
iliymoi are added, and I'lui- ,i'n,ixivure is lioiled. Idiymcl c!olle(*ts ou 
tlie surface, carrying ■wiiili. it the pigment. S. J:>. H. 

Approximate Estimation oi Proteins in Physiological 
Fluids* lloKUiio Nakaskivu (Mmii, (hill. S(‘i. ivV/o/u, 1918, 3,, 
93--ir2).”-A preliminary account is givum of am acidimeiric; 
inetliod for estimating proteins by precipitating wiili |)icric acid 
in the presence of hydrochloric acid, a given dunimition of acidity 
after precipitation corresponding witli a given anionni of pi'otein. 
A iriodification of Esbach’s method is also described in whi/di the 
]'>re(;ipitatiou by picric acid is carried out in the presence, of ;V/2ru 
hydrochloric acid instead of citric acid. A mod ili cation of Roberts 
and Btolnikovs application of the Heller test is also describcsJ. 

S. B. 8. 

Hydrolysis of Proteins in the Presence of Extraneous 
Materials and the Origin and Nature of the '^Humin 
o! a Protein Hydrolysate. Ross Auckx Gomtnkk, {SrJmice^ 
1918, (N.S.), 48, 122—124. Comparo A., 1916, i, 681; Hart 
and Sure, A,, 1917, ii, 111). — The author points out that the 
results obtained by Mcllargue (this voh, ii, 280) are incorrect, 
l)ecause he has failed to recognise that the insoluble residue 
obtained on digestion of easeinogeu is humiTi, and cotisequently he 
has omitted to take into account,, the nitrogen in this fraction when 
calculating the distribution of nitrogen in the protein. Hence 
tlio general conclusion is tliat an accurate estimate of the distri- 
l)ution of nitrogen in a feeding stuff cannot be obtained by a 
direct application of the Van Slyke method of analysis, even when 
the duration of the hydrolysis is limited 'to twelve to- fifteen hours. 

H. W., B. 

Acetic-Sulphuric Acid Test for Albumin. Ii. Lisoni^ 
1918, 25, 224; from .’I 191,8, 3, 228).- - 

The test 'depends on the precipitation of ^protein by a reagerd; {./rc* 
pared by, adding 100 drops of glacial, acetic acid and 100 drops of 
a 25% solution of sulphuric acid to 100 c.c, of a 10% solutioti of 
})otassium dichroinate. S. E. 

Protein-Sugar, its Estimation, H. Bikhry and (Mmu.) 1j, 
Randoin-'Va.naei) (Soc, May, 1918; from /. Pliarm. Chim., 

1918, {vii], '18, 54).— The following method is suggested for the 
hydrolysis of, the protein-sugar compound 'found in blood. Fifty 
C.C. of the blood are mixed with 50 c.c. of 0*2% sodium chloride 
solution, diluted "with 90 c.c. of water, and 4 c.c. of sulphuric acid 
mixed previously .with., 10 c.c. of water are added; the mixture, is 
then heatod'.in.'an autoclave at 120^ for forty niiimtes. 

■ ' . ' W. F. 8. 
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Spark and Arc Spectra of Gallium, Indium, and Zinc™ 
L. M. J3ENJsria and J. Allington Beidgman (/. Amer. Ghem, Soc., 
.1918, 40, i531-~~i56i).--~Seo this vol., ii, 456. 

Absorption Spectra of the Blue Solutions of certain 
Alkali and Alkaline Earth Metals in Liijuid Ammonia and 
in Methyiamine. G. E. Gibson and W. L. Aego (J. Amer, Chcm, 
So'C.j 1918, 40, 1327 — 1361. Qom^^x^ Fhydcal Eev.^ [N.S.J, 1916, 
7, 33) .“1x1 a previous paper (loc. cit,)j it was shown that dilute 
solutions of sodium and magnesium in liquid ammonia had identical 
absorption spectra. The similarity was explained as due to the 
dissociation of the metal atoms into electrons partly combined with 
the solvent, and into cations which are also present in liquid 
anmionia solutions of salts of the metal. The present paper con- 
tains an account of further work on the same subject. The absorp- 
tion spectra of solutions of lithium, potassium, and calcium in 
liquid ammonia, and of lithium, sodium, potassium, cassiiim, and 
calcium in methylamine, have been ^measured. With the possible 
exception of calcium, the solutions in liquid ammonia have the same 
absorption spectra as those previously measured. In methylamine, 
the absorption spectra are entirely different from those in liquid 
ammonia, a marked absorption maximum appearing which is absent 
in liquid ammonia solutions. The maximum lies at 650 /x|x, and 
is independent of the nature of the metal. In liquid ammonia, the 
absorption index is independent of temperature, but in methyl- 
amine a marked negative temperature coejfficient is observed in 
every case examined, the absorption index diminishing approxim- 
ately 1% for a rise of 1^. In liquid ‘ammonia, the absorption index 
is proportional to the total concentration of the nietaL In methyl- 
amine, the same is true at the position of the band maximum, but 
at shorter wave-lengths deviations are observed, the absorption 
increasing more rapidly than Beer's law demands with increase in 
the concentration. The ratio of the absorption index at 650 jui/i to 
that at 630 /z/x increases not only with increasing concentration of 
the metal, but also with increasing concentration of the reaction 
product of the metal with methylamine, and probably also with 
increasing temperature. The experimental results are explained 
by the following hypothesis. The colour in ail cases is due to 
electrons combined with tbe solvent. In ammonia, the dissocia- 
tion of the metal into electrons is nearly complete, and the con- 
centration of electrons uncombined with solvent is negligible com- 
pared with 'that of the solvate electrons. In methylamine, the con- 
centration of un-ionised metal is no longer negligible, and is 
responsible for the increased absorption at the shorter wave-lengths ; 
further, the solvation of the electrons in methylamine As incom- 
plete and diminishes as the temperature is increased. J. F. S. 

trrtT nvTxr iJ 20 
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Determination of the Constitution of Coloured Substances 
from tiieir Absorption Spectra. F. Kkhumann aiKi MAuuKa^: 
Sandoz (Melv, G'hlm. Aata^ 19i8_, 1, 270—277), — A resii.itie uf 
work previously piiblislied o-ii tlie relation skips betwceii colo'iir ainl 
const it 11 ti on* 

Absorption of Light and. Si 2 ;e of Particles in ^ Bispers© 
Systems* Nils. E. Phiujlad {Inauy, pp. 85; 

fiom Ohem> Zcntr,^ lOlSj ii^ 92 — 93).— Mainly an account ot work 
which has been published previously (A., 1909^ ii, 277^ 561, 723; 
1910, ii, 946; 1913, ii, 2; 1917, ii, 557). S|:Kaciropliotonietric 
observations of a silver hydrosol with very snnill particles show 
that the absorption increases to-wards the region of shorter wave- 
length, and that the maximum is not attained at A,~400/xp; 
with larger particles, the maximum lies in the bluc-greeii and 
passes finally into the yellow region* All the silver iiydrosols 
investigated have a second, better niarked maximum in the ultra- 
violet. 

A colloidal solution of Butter-yellow 0 was obtained by adding 
water to an alcoholic solution o-f the' dye, the size^ of the particles 
being controlled by varying the concentration of the alcoholic solu- 
tion, As the size of the particles decreases, the absorption 
approximates to that of a molecular solution. H. W. 

The Stratification of Liquid Layers- 3 kax PEinaN (/b/wn 
Phymque^ 1918, [ix], 10, 160 — 184), — A repetition and extension 
of Johonnoths work (compare Fhll. Mag., 1906, 751) on the black 
spots'" in the films -of soap, bubbles, 'f'he author shows that the 
number of these coloured regions of unifomi thickness may becom.6 
very great after the addition of colouring matters, such as urani'n 
or msculiii, the soap films assuming a stratified structure, light 
favours the evolution of the ‘film, the particular portion of the 
spectrum which is most active being that which is absorbed by tlie 
colouring material in the ' film. ' Similarly, rise • in i':einpe4;ature 
favours the stratification. Stratification can also^ be o'bwserved in 
the films from ^tooapy" water obtained with rosin. The autho'r 
suggests a method for enumerating these coloured areas, and shows 
that their .nmnber is independent of the substances added to the 
water, (soap or ros,iii). Irr a stratified liquid film, the thickness of 
each area is^a whole multiple of an elementary thickness of about 
5, millimicrons. W. G. 

Fluorescence,, Jban PEimix {Ann. Physique, 1918, [ix], 10^ 
133“159).~— A theoretical discussion of the subject. .The emission 
of flupresoehcedtoplies the destruction of the fiuoresoent substances, 
and it is 'probably- only at this moment, of destruction that the 
,hiolebules are duoreseeutv Tariations of temperature and viscoflity 
do hot 'exert any marked, influence on the fluoreeoence of organic 
substances. This molecular, fl^uoreacence re-sembles in, charaeter 

Sftorescenoe or phosphareseence exoited hy the cathode raya, 
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A~riiydj or a~^ and y-rays iii iixorgauic Biibsiaii.c6B. Tkc o|.)L'iuiiuii 
co'iicciitratioii giving tlie iuaximmu liuoresceiice dcpeiidy on the 
tldckiiOBa ol tlio liquid layer studied, but is in all cases less tiiaii 
1^0%. Beyond a certain dilution, tlie liuoresceiice ol a given mass 
remains constant, tlie liiiorescent power tiius having a welkdeiiiied 
liiiiitiiig value. Each transformation of a liuorogeii molecule causes 
tile emission of a quantity of light independent of the exciting 
iriuiniiiatioii and of tiie con cent ration, and a formula is given for 
the calculatioji of tlie energy radiated by fluorescence. V/. G. 

Crystaliol'aniiaesceiice. llAimiq B, Vveisek (/. Vhysiail 
Ghem ,3 1918, 22, 480 — 509). — After an historical survey of the 
work done on this subject, the author describes a series of experi- 
merits on sodium chloride, potassium chloride, potassium bromide, 
potassiuiii iodide, sodium bromide, and sodium iodide. The eflects 
are produced by precipitating the salts in question by means of 
alcohol, and in the case of all but sodium iodide with the corre- 
spoiidiiig halogen acid of various concentrations. The eflect of' 
modifying the conditions, by stirring during precipitation, varying 
the temperature, and increasing the viscosity of the- solution by 
the addition of a colloid (gelatin) and by the addition of a non- 
electrolyte (sucrose), is also studied. It is shown that crystallo- 
liniiinescence is caused by chemical action. It is also probable that 
all cases O'f triboluininescence are due to chemical action. The 
luiiiiiiescent reaction is probably identically tlie same in the case 
of substances that show both crystailoluminescence and triboliimin- 
escence ; the o-iily difference is in the actual way in wdiich the reac- 
tion is brought about. The spcciflc reaction which produces 
crystailoliiininescence of the alkali haloids is the recombination of 
the ions with the formation of non- dissociated salt. In the salts 
nieiitionetl above, crystallolumincBcenco was observed in every case 
save those o-f sodium bromide and iodide-, ami in c-very case- tlie 
co,uditioiis were detennined for obtaining tho .niaxlmmn effect. 
The inaximuiu lutemdiy of tlio crystal ioluniixieBcenco results under 
coudilioiiH which favour the ac-^cumulatioxi tliroughoiit the solutioii. 
of the largest possible <;oncentration of ions in excess O'f the equil- 
ibrimn concentration uf ions and allow the Inminesceiit reaction, 
once started,, to go rapidly to coinplctioiu The actual (conditions 
differ with, different salts. The crystalloluminescenco of so-diiiin 
chloride is bluish- white in colour, and not white as stated by 
BandrO'Wski (A., 1895, ii, 66). The colour of the luminescence pro- 
duced whan sodium' is' burned slowly in air is similar to, but 
slightly ' bluer than, the crystalloluiniiiescence of sodium chloride. 
The difference is duo to the spocific effect of the- anion. J. 'F. S. 

Same Properties of the Active Deposit oi Raditma*'^ S. 

Ratnbb {FhiL 1918, [vil, 38, 397~4O5),~Th0 phenomenon 

of the spreading of the active deposit of. radiuiii after depo-sitio-n on 
ii disk, as tlmugli the. deposit was slightly volatile, has been investi- 
gated, and Hoino remarkable results have been obtaiueci, without 

20—2 , ' ' 
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diaciotiiiig' ilB 3 iiaturo of liio piionomeuoiij but rtwealiiig a grave* 
source of error in eertain investigatioiiw. A disk was 'Moiiiitcd in 
air oiDpO'site tke piato coated with tlie active de|)osit ajid charged iio 
a high pO'toiitiaij positively to the plate, to* preveut recoil piiciio- 
mena when radiiiiii~ri was present. It always acquired some of the 
same active deposit as that on the plate. Washing or slightly heat™ 
iiig the plate redijoes the loss of active deposit froan it enor.uiously* 
When the plate is only exposed to the emanation for a short time, 
in order to coat it with the active deposit, the proportion of active 
deposit it loses is much increased. A plate exposed to the emam 
atioii for a fraction of a second loses as much radium-d as if ex- 
])osed for several minutes, and for these very short exposures, ihe 
amount of radium-A lost Is comparable with, the amount (,)f 
radium-A lost by recoil. For radiiim-A + -C/, from 0*1 to 0*04% is 
given up, sufficient except in special circumstances to mask the 
recoil of radium-6 

In certain oases, the time in which the quantity of active matter 
reaching the disk per unit of time falls to half- value was foamd. 
For radium-A the results wei^e most regular, the time always being 
1*4 minutes. If the quantity lost were proportional to the quantity 
of active matter present on the disk, this time should, of course, 
have been three minutes. Exposing the active deposit to a violent 
stream of gas from a cylinder at 80 atmospheres did not reduce 
appreciably the subsequent loss of active m,atter, and the physical 
and chemical conditions of the surface on which the active deposit 
had been formed had no influence. F. S, 

The Measurement of the Hadium Emanation in the 
Atmosphere. Josef Onojio {Jahrb. Eadioahivu. EleMromk^ 1918, 
15, 158 — 193).— A simplified method of determining the amount 
of radium emanation in the atmosphere by condensation with liquid 
air is described, and the results of measurements extending over 
several years, both by absorption and condensation methods, given. 
A connexion has been traced in Freiburg (Switz^exland) between the 
amount of the radium emanation in the atmosphere and the 
meteorological conditions. The mean emanation content was found 
to be 131x10“^® curie per c,c. With a maximum of 305 and 
minimum of 54, results somewhat higher than these have been found 
by numerous other investigators in various localities. F, S. 


The Badium Content of Water from the China Sea. 
J. E. Wkighx and G. W. Heise {FUlvpfme /. ScL, 1918, 13, 
[A], 49 — *56). — Tests on a single large sample of sea- water, collected 
from a depth of 2 metres in the open sea, 8 Idlometres from the 
entrance to Manila Bay, were made by the Chauval absorption 
method comparatively against a standard radium solution. The 
mean of these determinations gave the value as only 0*2, x 10*“’^’^ 
;gram'of radium perTitre^' whereas a t^t by Joly's direct' method 
''^ave.a value only one-half, of this. These values are much lower 
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than tho'S© found by other investigators for sea-water from oliier 
localities. F. S. 

Radioactivity of Italian Minerals. L. Francesconi, N. 
Oranata, a. Nieddxj, and G. Angeling (Gmzetta, 1918^ 48, i, 
112 — 113). — Of a number of Italian minerals firom different locali- 
ties, the following are found to be radioactive: pyromorphite, the 
radioactivity of which varies with the physical characters, especially 
with the colour; wulfenite and chrysocolla. Certain minerals of 
lead are found to retard the discharge of the electroscope. Radio- 
activity has also been observed with malachite from Carrisal (Chile) 
and with galena (with litharge) from Biokaha (Argentine), 

" T. H. P. 

Knowledge and Interpretation of Isotopic Varieties of 
Lead. K. Fa.tans (Zeitseh. ElelcProclmn.^ 1918, 24 , 163 — 169). — 
In conjunction with A. Hadai and F. Richter, lead was separated 
froim a Norwegian thorite fi-oan Langesundhord, analysing 30* 1% 
thoriiiin, 0*45% uranium, and 0*35% lead, in which the thorium to 
uranium ratio is 75, and for which the atomic weight of load, if 
derived wholly from the uranium and thorium, should be between 
207*97 and 208*00, The atomic weight of this lead was found by 
O. Honigschmid to be 207*90 ±0*013, which is the highest value 
yet experimentally found, that prepared from Ceylon thorite, with 
the thorium to uranium ration 55, by Soddy, having the atomic 
weight 207*77. The small diffei*enee between the experimental and 
calculated values, if significant and duei to the thorium lead not 
being completely stable, shows that the half-period of the thorium 
lead must be at leant 1*7 x 10^ vears. 

The question is discussed whether, in the various kinds of lead 
having atomic weights between 206 and 208, there are other isotopes 
than those derived from uranium and thorium, and especiallv 
whether common lead, with atomic weight 207*2, is a mixture of 
these isotopes or a third distinct isotope. If uranium minerals 

of the same geological age are compared, the ratio *p|l| /iJ should 

be constant, and if the variation of the atomic weight of the lead 
above the value 206*0 is due to the admixture of common lead 

^ the jS-activity of the lead, which is due to Ra-Z) ± and 

which is a measure of the I'XJ ratio, should decrease as the 

atomic weight of the lead increases. Three specimens of lead from 
Joachimsthal pitchblende, the atomic weights of which were 
I 206*405, II 206*61, III 206*73, were found to possess ^-activity, 
calculated back to the time of the separation of the lead from the 
mineral, in the ratio 1:0*639:0*55. It is shown that these figures 
are in fair agreement with the view that the lead is a mixture of 
the uranium isotope with common.' lead,' and there are no grounds 
for assuming the existence of more than three isotopes, uranium 
lead 206*0, thorium lead 208*0, and common lead 207*2. , F. S, 
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The Refractive Iiidez and Solubilities of tli© Nitrates of: 
Lead Isotopes » Tni*30T)oitM ‘W. llioiiAiins juid "VVAi/rKij (J. 
ScnuMB (/. Arner. Ghem. Soc., 1018, 40, 40, r *--^1409;),^- -’Tlio 
nitrates of lead cliosen wore (1) f:ro3n tesi'dload from silver 

and tin; and (3) from pure Australian uranio-lead niti.'ate (eoin- 
pare Bicliards and Hall, A., 1917, ii, 230) eoutaining lead of 
atomic wieiglit 20G‘42. Tlie refraetive indices, determined hj 
means of the Abbe crystal Tefractornetcr, nsltig a solniio'n of 
sLiIplinr ill methylene iodide of refractive imlen 1‘79 as the ‘medium 
between the face of the crystal and i:hat of tlie glass prism of the 
refractoineter, proved to bo '/7'p — 1*7814 for each at about 20'^, no 
systematic difference between the individual merisnreinents being 
detected. The solubilities were determined at 25'02®, after twenty- 
four hours’ shaking in the thermostat, by weighing the filtered 
soil! ti oh, then evaporating with sulphuric acid, and heating the 
lead sulphate tO' constant weiglit at 350®. The following table 
gives the results : 

Cn-mmon TTrardo* Difference, 

load. load, per ceni', 

Grams PbCJSTOOo per 100 grams solution a7-a42 a7-2BO 

Grams }?b{NO;.)i por 100 grams water ,50-097 50-4JIO 0-20 

Grams Pb per 100 grams water 07-281 07-120 0*41 

Molal solubility per 1000 grams wafer 1*700,2 1*7001 

Thus no dilferenc© has been found in, llie refractive indices j.ind 
molal solubilitioH, showing that, as in olher eases, the welgld 
or mass of the two kinds of lead studied :is their prime distinguish - 
ing feature. ^ F. S. 

The Ratio of Mesothorium tb Tboritini. Herbeet N. 
McCov and L.aivtU'INCe M. llRNunnsoisr (/. Ajner. Ghent. 5oc., 1918, 
40, 1316— 1326).— “The convention applies throughout that xa|p 
,ol* mesothorium ” is the quantity of Tn,esothoriu'Tn-l 4* -2 ill equil- 
ibrium which has a y-ray activity equal to that df 1 mg. of radium 
in. equilibrium with, its first four products. It further api'iears iliai:. 
the^ y-actlvity was measured through 2*03 mm. of lead -p 1*32 ;mm. 
of brass, ' The result of the research was that ^'1 m,g. of :rneso- 
thorium’^ is in equilibrium with 19 kilograms of thorium lit 
minerals, ' or 1 gram, of thorium is in equilibrium with 
0*524x10"'^ ^‘mg. of mesothoriumd^ ' It is important to note that 
the last ratio is only one-sixth as great as the ratio of radium to 
uranium, namely, ^ 3’23xl0~^ mg. of radimn for 1 gram of 
uranium. 

The total y-activity of thoria'nite due to thorium, correcting for 
the absorption of the rays. hi the mineral ^ and deducting that due 
to the contained radium, Was found to be equal tO' that of 1 mg. 
of radium ibr'fi'SS kilograms of 'thorium, in ^ agreement w.ith a 
; former^ result' by EvO,^^ ' which ' indicates .that 36*3% of the total 
, y-aciivity ^ of 'hhor!'itm,’,is^ due to tnesothorium ,and the, remaining 
, 63*7% to tholiUni-llb,;''’’ 

'The method follbW^d, since 'it was not 'possiblte to separata 
efficient of the minerilfe; to determine the y-tays'of mesoihorium' 
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directly,, was to cleteririiHe tlie j8-activity of tlic mesothoritnii in 
arbitrary units, and tlieu the ratio' of the ^-activity in these units 
toi the- y-activity in terms of tliat of a standard radiiiiri prepara- 
tion, for a specimen of pure mesothoriiim. 

The results for various minerals and variO'Us nietliods of separ- 
ating the iTiesothorium varied between 0*484 and 0*559 x 10”^ for 
the ratio in question, the mean value 0,*524 x 10*“'^ being taken, as 
already given. F, S. 

Til© Electrical Conductivity of Acids and Bases in 
Aqueous Solutions. Jnanenbua Chandra Ghosh (T., 1918, 113^ 
790 — 799). — The equation which the author has previously 
developed (compare this vol., ii, 215, 348), showing the relation 
.Ijetweeii equivalent conductivity and dilution, does not hold in 
the case of aqueous solutions of strong acids and strong bases, 
whereas it is found toi he valid, for strong acids, in alcoholic solu- 
tions. It is well known that in aqueous solution the hydrogen 
and hydroxyl ions possess abnormally large mobilities, and in ex- 
planation of this the author assumes that the electricity is partly 
carried hy the ordinary process of convection and partly prot- 
]>agated through water molecules undergoing alternate dissocia- 
tion and recombination. On this assumption, it would follow that 
i'he real ionic mobilities of hydrogen and hydroxyl io-ns are less 
than those usually calculated from experimental data. Assuming 
(.hat in. the case of an aqueous solution of hydrochloric acid, for 
exj:uTvple, the observed ratio of not a real expression for 

the activity eoefhcient, it is deduced that the real mobility of* the 
liydrogen ion, is given by the equation 

(1 — a)r/<<v} /(I a), where a is the activity coefficient and is 
given by the expleasio-n /tr/;, = + Tlct + G-j, being a 

constant independent of the dilution and ex]')ressing th©. con- 
ductivity due to- the alternating dissociatio-n and recoinhina- 
if on , of the water molecules and constituent ions. The 
exjuirimcntal data on the conductivity of acids must always yield 
the same- values of and as calculated from, the above equa- 
tions, aiuT this is shown tO' be the case for aqueo-us solutions of 
hydrocMbrio and nitric acids, the values being respectively 197*8 
aiid 152*4 for the .former acid and 198*8 and 15T3 for' th.© latter. 
In a similar manner, the value for^ is fo^mid to- be 109 in the 
case of po-tassiiim hydroxide, being 66. Using these values, 
jhi, can be calculated ■ for any dilution, and it is sho-wn that the 
■agreement between calculated and observed values is' very close 
for aqueous sohitions of hydrochloric, nitric, iiaphthalene-iS- 
sulpho-nic and toi uene-;^sul phonic acids, and for potassium 
hydroxide. 

Based on the co-nslderation iliat mdy free ions,, that is, ions which 
biV yirtiie o,f their kinetic energy can overcome th© force of electro- 
static attraction, have the capacity of regenerating mndissooiated 
molecules, a modified OstWald A, is 

developed fo-r weaker elhbtrblyte wlier© th'i^ degree pf Aissociatid-n 
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'is less than one; is the fraction of a grani-Riolecnlc of aeid^ wliicli 
has iiiidergoii© dissociation intO' ions, and a is th.e activity co- 
efficient at the ionic concentration xj V, Tliis ecination beconies 
identical with Ostwald’s dilution law foi' very weak eleci4:oiytes, 


where a is, always very nearly equal to' one, and i.t is shown that 
it gives very concordant values for the equilibriuni constant in the 
case of ‘'transition'' electrolytes, such as cyaiK^acetic, o'-nitroheiizoic, 
dichloroacetic, and trichlorohutyric acids, where OstAvald’s equation 
is not applicable. db S. P. 


Planck's Formtila lor the Potential Difference between 
Solutions and the Values of certain Important Cells. 
H. A. Pales and W. C. Vosburgh (/. Amer. Chew. aVoc., 1918, 
40, 1291 — 1316). — The Planck formula by which contact poteiiiiuls 
may be calculated has been examined and tested against tbe 
measured contact potentials obtained, by tlie authors accorcli.ng ic> 
a new plan, which is based on the absence of a contact potential 
between solutions of potassium chloride. It is shown that this 

formula does not represent fact for the liquid Juncthnis .'/dlfKC'l 

POifHCl and rril/KCl~~~0*lJiHCl, where .r ranges from 
It is further shown that at 25® no contact potential exists between 
a saturated solution of potassium chloride (4‘IJ/) and liydrochloric 
acid solutions ranging in coucentr'ation from 0AM — A-OM, In an 
ILM.F, combination having a contact potential as one of its conn, 
poneiit B.M.FS, the diffusion across the liquid junction of the 
on© liquid into the other brings about a decrease in the magnitude 
of the contact potential, and this decrease may amount to as inttch, 
as one-tentli of the initial magnitude of the contact potential. 
Por this reason, combinations having only very small or zero con- 
tact potentials should b© used for .precis© measurements. As the 
result of the meaBurement of some thirty combinations at 25®, ,the 
following values are given for the important half-el emenis, and' an 
accuracy of ± 0- 000 2"'’ volt is claimed: Hg| HgCl | l*01fKGl|| 0*5648 
volt, HglHgClll*0MCl|!0*5567 volt, PtlHo(l atm.) l'0JfflCl|| 
0*2777 volt, Hg|PIgCl|0*llfK:Cl||0-6168 volt, Hg|HgCl 0*1JmCl|i 
0*6168 volt, and Pt|Hg,(l atm.) j0‘lJ/HCll|0‘ 2179 volt. A new 
form, of vessel, in which to- make calomel electrodes is described. 
This has the advantage that the liquid may be drawn off and re- 
placed without disturbing either the mercury or the electrode. 

' • ' J. P. S. 


^ Occlusion of Hydrogen and Oxygen by Metal Electrodes* 
Earle A. HARBiisrG and Donalo P. Smith (/. Aw.er. Chem., Soc., 
1918, 40, 1508 — 1531). — ^A continuation of work previously pub- 
lished (Smith and Martin, A., 1917, ii, 64) on the change of resist- 
ance of platinum, wires' brought about by the occlusion, of hydrogen. 
In the present pa.per, . the effects on resistance by the occlusion of 
oxygen and, hydrogen ' in ' platinum, palladium, iron, and tantalum 
Wires', have been, studied, together with dimensional changes of the 
wires. ^ ; The results ' confirm the conclusions put forward in the 
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earlier paper. This conception is that hydrogeiiy when evolved 
elecfcrolytically, enters the metal ol the electrode in transitional 
i’orm in the cases in which the gas is largely occluded ^ and then 
passes gradually into another form which has the opposite effect 
on the resistance. Indications have been obtained that the 
behaviour of o^xy gen is similar to that of hydrogen. The quantity 
of the transitional form present when continued electrolysis has 
led to a steady state of resistance is dependent on the current 
density. In the case of hydrogen, it may reach very high values, 
and the consequent diminution of electrical resistance is also large 
in the case of hydrogen, but much smaller in that of oxygen when 
the current densities are the same. The transitional form of 
hydrogen appears to be responsible for the major part of the 
change of dimensions produced in palladium by electrolytic 
occlusion. In the more persistent, or ''alloy form,” the hydrogen 
is firmly held by palladium up to a critical temperature, which has 
not been determined, but which probably lies not far from 300'^. 
At this temperature, hydrogen begins to be evolved freely. 

J. F. S.' 

The Replacement of Platinum in Apparatus lor Electro- 
lysis. Paul Nicol abbot and Jean Boudet {Bull. Bog, chim., 
1918, [iv], 23, 387 — 391). — ^Alloys of gold and platinum containing 
from 12*5 — 25% of platinum were examined as to their suitability 
for use as electrodes under varying conditions, but it was found 
that they varied too much in weight during electrolysis in alkaline 
solution or in the presence of sulphides and sodium cyanide. The 
authors recommend the use of an alloy of gold, silver, and copper 
in the proportions 920 : 50 : 30, and coating the electrodes with a 
thin layer of platinum (0*006 gram per cm.^). W. G. 

Electrolytic Potential ol Alloys. Antimoay-Bismutk, 
Lead-Thallium, Thallium-Antimony. E. Bekike (Chemik 
Fakkif 1917, 15, 119 — 131; from Ghent. Zentr., 1918, i, 

1000 — 1001 ).— The measurement of the electrode potential was 
effected according to Poggendorf’s compensation method. The cells 
used were of the H-form; in one limb was placed the electrode 
under investigation, in the other an electrode of the less noble 
metal. Solutions of salts of the less noble metal were employed 
as electrolytes. 

Spstem Bismttth- Antimony . — ^The electrolyte consisted of a 
saturated solution of potassium antimony! tartrate. The results 
show the existence of a continuous series of mixed crystals. , 

System Thallmm^-Lead. — ^Electrolyte, thallous chloride solution. 
Mixed crystals are shown to be present. The region is, however, 
greater than that indicated by thermal analysis, and extends from 
100 to 12% of lead;, between 0 and 12% of lead, mixed crystals do 
not exist. 

System Electrolyte, thallous chloride, 

' 20 ^ 
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Equilibriuiii between eleetrode and eicctvoiyto is rapidly a/tba/iinul 
exccqjt ill tile case of electrodes vvifcli liigli antimoiiy content. 
Alloys containing 0 — 16*4% ol antimony sliovv tlie potential ol 
tlialliuiiij and tiierefore contain tlie free element; alloys coni’espoiKb 
iiig witli the foriniilcB SbTl.^ and SbTlg also contain free tlialliiim. 
Alloys containing between 16*49 and 90% of antimony show a 
constant potential, and thus contain a com|)o-iind oF the two 
elements. Alloys containing 90% or more of antimony show a 
rapid decline in potential, which points to the existence of mixed 
crystals of the compound and antimony. H. W. 


Meas«.reiiieat o! tlie ¥elocity of Electro-osmosis. 8. 
Olixelli {Ohemik l/olslci 1917, 16, 111—118; from 67mm. 

1918, i, 1107--ip8. Compare Perrin, A., 1904, ii, 8).-™^Th6 
apparatus (see Mg.) consists of twO' parts connected by a ground 
joint, A. The diapliragjn, which can be gelatinous or pulverulent, 
is placed in the tube between A. and B. Experiments have slio'wn. 
that a diaphragm of moderately dilute silica gel can vuthstantl 
slight hydrostatic pressure, so that a cotton “W^ool support is un- 
necessary. A large immber of sub- 
stances may be used as diaphragm 
with the exception of' certain sensi- 
tive gels, and of such as are in a 
condition of peptisatioii. The por- 
tions of the apparatus between d. 
and IJ and B and wliich connect 
the diaphragm ‘with the electrodes, 
the open tube 0, and the capillary 
tube with stopcock 6b are filled with, 
the substance under investigation. 
The electrode voBsels, DJ and A7i, 
are complotely filled with capper 
sulphate solution, into which tlui 
oO'pper electrodes M a, mi N di|). 
Idle current is sent through tlu^ 
non-po'lariBable electrode. The tube is filled through F, When 
the electrode vessels have been filled, the diaphragm, which has 
been repeatedly . washed with' the electrolyte under investigation, 
is introduced into A3* The lolution under investigation is added 
through ^ 0 anci^ 67^ A oapill^ tube, I\ serves to measure the 
volume of the liqi.iid carried forward by the current. A& soon as 
the liquid has attained equilibrium in 0 , and in the measuring 
tube, G is. closed and A, B^ i),;''and E are opened'; the apparatus 
is then ready for, use., Electrfe-osmosis also occurs through the 
'closed, co-d: (7; but to an extent 'vi^ich may be neglected. H. W. , 



_SigBificaBee.0f 'the Magnet^. Susceptibility 'O! Solutions « 

Nuclear State, hi SolixtiOBS.I, 1.' A.." %vAmAXmur {QazzeUa^ 

1918, 79— 10I),--Eurther^ evidence is .ad va.nced' .'(compare 

A., AlS) m»gi!hi,atcgy of; the view,;,th,ai:suppq'rtTo3?,'Ww^ 
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.njagiieLoii tlieoay eamiofc be oblaiued froin data regardiiig dissolved 
salts. By means of the differential nietliod devised for the estim- 
ation of magnetic salts in solution (this voL, iij 458), and making 
use of a solution of nickel chloridej carefully freed from cohaltj as 
standard solution, the author has measured the magiietic suscepti- 
bilities of various ferric, ferrous, manganese, cobalt, chromiiim, 
and copper salts at different dilutions. The results show that, on 
the assumption that that of nickel chloride remains constant, i]i 
general the jiiolecular susceptibility decreases slowly with increase 
of the dilution; it is, however, impossible by extrapolation to 
calculate a limit, since the diminution appears to become rather 
more rapid as dilution progresses. This holds true even, as is 
probably the case, if the molecular susceptibility of nickel chloride 
itself undergoes some diminution on dilution. 

The differential method referred to also allows of the alteration 
of the susceptibility by centrifugation being detected in solutions 
containing 1 pa<;i-t of ferric or manganese chloride or sulphate in 
5000 parts of water, or 1 part of nickel chloride or siilplxate per 
1000 parts of water. 

From the results obtained, the conclusion is drawn that there 
exists a discontinuity in the relation connecting the variation in 
concentration with the force tending to oppose such variation, an 
almost infinitesimal change of concentration counterbalancing 
appreciable definite forces acting to increase the change. It is 
suggested that the state of solution represents a special “ nuclear 
condition, in which, although the characteristic external attributes 
of liquids are not lost, attractions emanating from the centre of 
the nuclei (molecules of solute) determine regions of greater 
rigidity. 

The ex[>iaiiatioii of various phenomena by means of this hyfio- 
thesis is discussed. T. IT, P. 

Atomic Heat^ Yolmm© Elasticitji and Characteristic 
Frequency of Monatomic Metals. A. L. BuHjTorjLLr {Ilelu, 
(Jhim. Acta, 1918, 1, 278— 288).— A theoretical , paper in which it 
is shown that, O'U the assumption that the atoms or molecules are 
solid bodies which under the action of distant repulsive forces set 
up characteristic vibrations, Magdeburg and others were able! to 
evolve a quantitative relationship between the vibration iiiuiib'er 
and the elastic cubic compressibility, whilst, in opposition to this, 
the Einstein equation shows that the work of compression only 
increases the kinetic energy of rotation of the molecule, that is, it 
does not work' against the repulsive molecular ' distant action. 
Without any further assumption, this leads to a neW' proportion- ' 
ality factor from this equation which gives a much bettex’ agree- 
ment between the value of the ultra-red characteristic vibration 
obtained from the compressibility and that obtained from the 
specific heat, always assuming that the material is perfectly elastic. 
It is also* 'shown' that the '.compressibility' may b© 'calculated 'from 
the 'Values of the ■ vibration '"numbers, and that' for the-' metals 

20*— 2 
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copper 5 aimniiiiiiro^ and load the divergence from Bulong and 
Petit's law may bo calculated from coanpressibility ;inoa-siirementH at 
stated temperatures, J, F. S. 

The Solid State. Ugo Piutolongo {Gcurcetta, 1918, 48^ i, 
193— 237).~If a solid is regarded as a congeries of atomic systems 
which are in static equilibrium and in which the distribution of 
energy follows the laws defined by the doctrine of Gibbs, the author 
shows that it is possible to give a satisfactory representation of the 
solid and of its characteristic properties. The latter are divided 
into two groups: (1) Those which vary as a function of the modulus 
of energetic distribution d in accordance with the relation 
where m indicates one of the properties of the 
group and ^ is the mean energy of the systems constituting the 
whole; this group comprises the specific heat, thermal conductivity, 
expansibility, and magnetic susceptibility. (2) The thermal radia- 
tion, electrical conductivity, and magnetic induction, which are 
connected with variations of 0 by a relation expressed rigorously 
by Planck's formula, \ or approximately by 

Eayleigh's formula, + const., where t represents one of 

the properties of the group. 

The relation between the modulus of distribution 6 and the 
temperature T or the magnetic field II is, for each of the' properties 
considered, one of simple equality. In the phenomena of thermal 
radiation, electrical and thermal conductivity, and magnetic 
susceptibility, the relation 6 = T is found. In the case of specific 
heats, the relation has the form B Tr, whilst with magnetic induc- 
tion it is expressed, hj B — II or 0 = IP, according as the induction 
is due to fields of high or low intensity. The reasorivs of such multi- 
plicity of relations lies evidently in the intimate mechanism of the 
energy exchanges between the atomic systems, but are as yet 
unknown. 

In each of the phenomena of the first group, considered separ- 
ately, there participate only those atomic systems the energy of 
which has reached a critical value e; the latter is (liferent .fox* the 
different physical phenomena and characteristic; for every atomic 
or molecular species, being connected with the atomic frequency 
according to a general relation. Between the limits of approxim- 
ation of the methods of investigation, the difference between the 
mean atomic energy and the critical energy, — e), which may be 
termed the relative critical energy, appears to be proportional to 
the atomic frequency. 

As far as the available experimental data go, the curves repre- 
senting the specific heats as a function of the temperature seem to 
be grouped in two distinct types; the fundamental difference thus 
indicated is apparently related to the crystalline form. 

' The phenomena of the second group are functions of the energy 
. content of the whole 'system considered. T. H. P- 

Still ior Coatmixotis Preparation ' in Quantity of 
' Water of Higli Parity, Hal W. MosELEx'and Bollix G. Mybbs 
''bfj'w, Amer. Chem. ::Soc.y 1918, . 40, 1409-*l4Il).~The apparatus 
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consists of two S-iitr©, round-bottomed Pyrex glass flasks wbicb are 
set at an angle of 60°. The first flask is fitted witli a pressure 
tube, a supply tube, by means ol whi^h ordinary distilled water 
is admitted, and an exit tub© wbich leads to tbe bottom of tlie 
second flask. The second flask is fitted with a steam delivery 
tub© and an exit tube which carries a trap. The exit tube of the 
second flask is connected to a Findlay adapter, which in its turn 
is attached to a tin condenser. The water in the first flask con- 
tains 10% of potassium dichromate and 5% of sulphuric acid, whilst 
that in the second flask contains barium hydroxide. Both flasks are 
heated; and the apparatus is capable of furnishing continuously 
about a litre of very pure water in an hour. The stoppers used 
in the flasks are made of Portland cement, whereby the use of 
rubber and cork is rendered unnecessary. J. F. S. 

The System : Acetone-Ethyl Ether. J itsusabueo Sameshima. 
(J. Amer. Chem. Soc., 1918, 40, 1482— 1503).— The author has 
determined the vapour density of ethyl ether and acetone by a 
slightly modified form of Menzies^ method at 25°, and finds that 
at this temperature both vapours are non-associated. The densi- 
ties of mixtures of acetone and ethyl ether have been determined 
over the whole range of composition 0 — 1 molecular fractions at 
25*04°. Series of vapour pressure determinations of binary mix- 
tures of the same substances and of the simple substances have 
been determined at 20° and 30°. It is shown that in liquid acetone 
the reaction SCsIigO ^ (C3H({0)3 takes place. The vapour 
pressure of the acetone“~ethyl ether systern, the heat of vaporisa- 
tion of acetone, the heat of mixing acetone' and ethyl ether, and 
the volume contraction on mixing were calculated from the experi- 
mental data, and the values compared with directly observed 
i^esults. The agreement is fairly good and affords confirmation of 
Ikeda^s conclusions in connexion with quasi-ideal solutions (A., 
1908, ii, 932). J. F. S. 

The System : Benuzene-darbon Disulpliide. Jitsusabueo 
Sameshima (/. Amer, Ohem^. Soe., 1918, 40, 1503 — 1508). — A 
series of vapour pressure determinations of mixtures of benzene 
and carbon disulphide has been carried out at 20°, 25°, and 30°, 
and the results plotted. From the results, the heat change on 
mixing and the change of free energy have been calculated for 
various mixtures at 26°. J. F. S. ’ 

Fractional Distillation Tube. W. Gf. Fribdemann (J. Amer, 
Chem, Soc., 1918, 40, 1411). — fractional distillation column can 
be made by connecting together Kjeldahl trap bulbs by means of 
rubber tubing. J. F. S. 

Critical Temperature of Mercury, (Miss)' Bbxdee 

{Fhydkal. 1918, 19, 410— 414).- — In continuation of 

work previously published (A., 1916, ii, 673), further constants of 
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mercury, are now given. All experiments were Ccirried out in 
capillaries of quartz, A series of deuvsity d etc niii nations of liquid 
ajicl gaseous mercury have been made at a series of temperatures, 
and tile following values obtained : mercury va|>ou,r, B 0‘7 at 1050 '''. 
115 at 1210°, 1'35 at 1230°, 1*65 at 1295°, BOO at 1330°, and 
2 ‘50 at 1380°. Tliese results inijily tliat tlio critical temperature 
is above 1370°, a value consider.'iblj^ Iiiglior than that accepji,ed by 
previous observers. As a first approxirnatiou, the value 200 atms. 
is given as the lower iiiiiit of the critical pressure. 'The density ol 
liquid mercury has been deterniined at high temperatures, and the 
following figures obtained: 500°, I) 12'38; 000°, 1) 12*10; 800° 
J) 11*49; 900°, D 11-11; 1000° I) 10-07; 1100°, B 10*18; 1200° 
B 9*57 ; 1300°, B 8*90. The emission of light of mercury has been 
examined; at 1270° the vapour emits no visible light, whilst the 
liquid emits a dazzling white light. Above 1270° the vapour space 
appears to be lilled with weak blue light. . From cletermiiiations 
of the light emission, it is -shown that the temperature of ine-rcury 
vapour can be fairly accurately determined. The results given in 
this last section ol the paper are of a preliminary nature. 

J. P. S, 

Adsorption of Gases on Plane Swfaces of Glass? Mica? 
and Platmnm. Iiwinu Laiu’ismuiPw (A Amer. Clicm, Boc., 1018, 
40, 1361 — 1403. Comjmre A., 1917, ii, 19, 525).— The theory 
put forward previously (he, eit.) is elaborated and disoiissed; it is 
shown that the theory demands that in typical cases of true adsorp- 
tion the adsorbed film should not exceed one molecule in thick- 
ness. This is contrary to the- usual view? and the discrepancy ,is 
accounted for by the fact that in most cases porous bodies in which 
the adsorbing surface/ is indeterminate have b-eon used in the ©x- 
periments, or saturated vapours have been used, m that condeiiBa- 
tion O'f liquid took place in capillary spacos; also solution and 
absorption have been mistaken for adsorpi.ion. The meoliaiilBm o-f 
adsorption is discussed, and it is shown that the forces causing 
adsorption ' are typically chemical and exhibit all the differences in 
intensity characteristic of cliemical forces. The adsorption of the 
permanent gase^s by solids involves only secondary valencies, but 
a great many cases of adsorption by metals 'are caused by primary 
valencies. Under ^ certain conditions, stoicheiometrio ■ relations 
should govern the-' amounts of gases adsorbed -on saturated surfaces. 
These relationships often fail to .hold, because of steric hindrance 
effects between, the adsorbed molecules. Equations are developed 
which give the relation between the amount of adsorbed gas and 
the pressure and other variables under various conditions. A 
numbe-r of , - ©xperim-ents are described in which the amount of 
adsorption of nitrogen, m,©-fchane? carbon monoxide, argon, oxygen, 
carbon dioxide, and hydrogen, on surfaces of., glass, . mica,* and 
platinum 1ms been ''determined at ' various ' temperatur'ea and /low 
pressures (circa 0*1 .mm, ef mercury). At the ordinary 'temperature, 
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the adsorption by mica and glass was negligible^ less tiian 1% of 
tlie surface being covered by a single layer of molecules. At 
— 183*^ and —118°^ relatively large amounts ol gases were adsorbed^ 
except ill the case of hydrogen, and at higher pressures the surfaces 
tended to' become saturated with the gaa. The inaxiiiiuii] quanti- 
ties adsorbed, even with saturated surfaces, -were always somewhat 
less than the amounts expected from a uninioleciilar layer. The 
amomits of the different gases adsorbed by saturated surfaces of 
mica and glass were always in the order: hydrogen, oxygen, argon, 
nitrogen, carhon monoxide, methane, and carbon dioxide. The 
amounts adsorbed by mica and glass varied with pressure accord- 
ing to the equation iY/Aq x 7 / — — crj|U[,/(l -'r/nr), in which A is the 
Avogadro constant 6*06 x 10‘^- mols. per grain-moh, rj is the number 
of gram-molecules of gas absorbed per unit area of surface, 6 is 
the fraction of the surface actually covered by adsorbed molecules, 
fi is the number of molecules striking each cm. of surface per 
second, rj = a/iq, where a is the fraction of the molecules which on 
striking the surface condense, and is the rate at which the gas 
would evaporate if the surface were entirely covered. The adsorp- 
tion of all the above gases is reversible. The phenomena observed 
with platinum are quite different. No adsorption of gases could 
he observed, even at — 183*^, until the platiniiin had been activated 
by heating to 300^ in a mixture of hydrogen and o-xygen at low 
pressure. After this activation, hydrogen and oxygen, or carbon 
monoxide and oxygen, reacted together readily at the ordinary 
temperature in contact with the platinum. The platinum was 
then found capable of adsorbing oxygen, hydrogen, or carbon mon- 
oxide. The maximum quantities of oxygen and carbon monoxide 
corresponded with nnirnolecular layers. The oxygen could not be 
driven off either by heat or by exhaustion. When the platinum 
was in coaitact with an excess of oxygen, the amount of oxygen 
adsorbed increased as the tera.perature was raised, ' but was 
reversible. Adsorbed carbon, monoxide could not be removed by 
exhaustion at the ordinary temperature, . but at 300°, part of it 
could he pumped off. When oxygen was brought into contact with 
carbon monoxide adsorbed on the platinum, it reacted rapidly to 
form carbon dioxide, -which at the ordinary temperature showed 
no tendency to be adsorbed. In a similar way, carbon monoxide 
brought into contact with adsorbed oxygen reacted immediately. 
These cases of adsorption are clearly due. to primary valencies. 

J. F. 8. 

[Cliemical and Physical Theories' of the Action of Toxins^ 
Dyes, etc«] P. Kaeebe {Ghem. Zeit,, 1918, 42, 521—522). — 
According to the physical theory (compare Traii.be, A., 1912, 
li, 740), a toxin does 'not combine ' chemically with the substance 
(for example, albumin), on which, it has an effect, but, causes a 
precipitation or coagulation of. the substance. The author' is , of 
opinion that the action'' is purely chemical 5 in the, ' experituents 
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described by Traiibe, the minute quantity of precipitant employed 
was still more than was required to precipitate thc' substances as 
chemical compounds. W. P. S. 

Molecular Weights of Salts Dissolved in Urethane^ G. 
Bexjni {Atti P. Accad, Lincei, 1918, [v], 27, i, 321 — 323; Gazzetta, 
1918, 48, ii, 39— 42).— Criticism of Stuckgold's results (this voh, 
ii, 99), some of which are erroneous and others inaccurately calcu- 
lated; the literature of the eubject has been disregarded. For 
potassium iodide in urethane, Stuckgold's cryoscopic measuremeiiis 
gave values of 94 and 97 for the molecular weight, whereas tlie 
author finds values varying from 146-6 to 152*1, the mean being 
150*2; the degree of dissociation is hence a 0*10, and not 
0-71—0*76. T. H. P. 

Osmotic Action of Solutions of Sucrose, Silver Nitrate, 
and LitMnin Chloride in Pyridine, when separated from 
Pyridine by a Rubber Membrane. Alb’red E. Kokniu (/. 
Fh^sical Ghem.^ 1918, 22, 461 — 479).— Osmotic pressure deter- 
minations have been made of solutions of sucrose, silver nitrate, 
and lithium chloride in pyridine, using a modified form of cell and 
a thin sheet of dental rubber as membrane. Solutions of concen- 
trations from 0*227 — 0*02527 were used* and all measurements were 
made at 26*^. The osmotic pressure found for sucrose^ Solutions 
was very near that demanded by the gas laws, but the values for 
silver nitrate and lithium chloride were much lower than those of 
sucrose of equal .molecular concentration. It was found that, after 
having reached a maximum, the osmotic pressure decreased. This 
seemed to be due to an alteration in the nature of the rubber, due 
to its contact with pyridine, for membran.es used a ninnber of 
times with fresh solutions did not give as high a pressure as the 
unused rubber, whilst the sanie solution used several times with 
fresh rubber each time gave practically the same pressure in all 
measurements. This the author takes to be a substaiutiation of 
the statement of Kahlenberg, that the osmotic pressure developed 
by a given solution depends on the nature of the semipermeable 
membrane. J. E. S, 

InMbition in tbe Difltusion of Salts into Colloids, 
Tetsutaeo Tadokoro (/. Tokyo Ghem. Soc ., 1918, 39, 61—73). 
—It has been observed that the diffusion of* a mixed salt solution 
into a colloid, such as gelatin, egg-white, and the expressed Juices 
of plants, through a semipermeable membrane is opposed by some 
inhibitory factor. The mixed salt solutions, which can coagulate 
these colloids, ^ show that' they are subjected to a considerable 
hindrance during diffusion. 'The cause of this phenomenon is con- 
sidered to be as follows: a hew membrane , is 'formed at the surface 
of ^ the colloid by the salts after they have ^diffused through the 
semipermeable membrane; this new membrane then, retards 'the 
further diffusion of the salts, . ■ J. P., S. 
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Ionic Theory of Solid Substances. A. L. Bebn-oulli 
gielv. Glhim. Acta, 1918, 1, 289 — 296). — A theoretical paper 
in which it is shown that the ion frequencies of solid substances 
may be calculated from the volume elasticity, compressibility, and 
wave-length of the absorption bands at low temperatures. 

J. F. S. 

The Development of Crystals. Rene Marcelin {Ami, 
Physique, 1918, [ix], 10, 185 — 188). — A microscopic study of the 
crystallisation of |;-toluidine shows that the crystals develop, not 
at the base, but at the surface by successive depositions. The 
layers of material which are deposited maintain a perfectly uniform 
thickness, which may be as small as three molecular diameters. 
Similarly, when a crystal dissolves, the change goes on at the 
surface, the material disappearing by successive layers, each layer 
maintaining a constant thickness, and it is found that the material 
has a crystalline structure at a thickness of only twenty molecular 
diameters. W. G-. 

Theory of Gel Straetiire. W. A. Osborne (Proc. Boy. Soc., 
Victoria, 1918, [N.S.], 30, 153 — 158; from Physiol, Ahstr., 1918, 
3, 308). — ^The author discusses the question as to whether the more 
solid phase in a gelatin jelly has a crystalline structure or is truly 
amorphous, and describes experiments on the shape of bubbles and 
on fracture, which, without being conclusive, indicate' lack of 
sectorial character. Some experiments on the Struve-Baumstark 
phenomenon with gelatin gels are also described. This phenomenon 
concerns the extrusion of water from tissues, soaps, etc., oai treat- 
ment with ether. A 2% gelatin jelly on immersion in ether 
extrudes water, but a 5% set jelly does not. The weaker jelly is 
supposed by the author to hold part of the more liquid phase by 
capillarity in the lattice of the more, solid phase, whereas in the 
stronger jelly the water exists in solid solution in the substance of 
the framework. H. W. B. 

Structure of Gels. W. Bachmann {Kolloid Zeitsch,, 1918, 33^ 
85 — 100).— After a fairly long historical introduction on the struc- 
ture of gels, the author describes a series of experiments on the 
vapour pressure isothermals, the ultramicroscopic character, and 
the capillary radii of the gels of gelatin in alcohol and benzene. 
It is shown that these gels, apart from minor points, which affect 
the general character but little, and are based on the mechanical 
properties, present a far-reaching similarity in respect of the course 
and hysteresis cycles of their vapour pressure isothermals with the 
gels of silicic acid and other substances. The isothermals are in 
all cases built on a common type, which is approximately repre- 
sented by the silicic acid gel in water. This similarity points to a 
common' cause as the reason for the processes which ' obviously take 
place in the same way, namely, lowering of the vapour pressure of, 
the imbibition liquid by the action of capillarity in an amicro- 
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sco'pic capillary system. Sncli a similarity in beliavioiir flaring;- 
tl:i6 filling witii liquid and emptying can !)e i'cvreseeii ^froin Zsig*- 
irioiidy's theory for all porous substanc^.es wiiJi fine (capillaries and 
resisting walls if secondary cliemical processes are- :niled out. IMiis 
theory points toi the structure of gels being Unit of a nniss iiii.er- 
spexsed by a large number of line capillaries. ^ I’liis type cd' 
liysteresis cycle must, if tlio theory is correct^ be ifHl,er)(}nc'jent (d 
tlie iriliibitio'U liquid and also of the gel material. These deniaruis 
are amply coiifirmed by the experimental results. 'iTie a|)piica“ 
tioii of the capillary theory to hardened gelatin gels allows of a,ii 
approximate calculation being made of the volume’ of the capil- 
laries. As a mean, it is shown that they are thirty t-o oiie hundred 
times smaller than the value put forward by Biitsclili. I't is also 
shown that capillaries of the size indicated by Biitschli 
(700 — 800 iijtx) can have no effect in the lowering O’f the vapour 
pressure. J. P, S. 

EsterificatioB in Aqneons Solution. A/rmao Purgotti 
{Gazzetta^ 1918, 48, ii, 64 — 62). — Experiments with alcohol and 
acetic acid show that in aqueous solution only slight esterification 
takes place, equilibrium being reached when about 1*2% of acetic 
acid is converted into the acetate. Sodium chloride increases this 
proportion to 7% and hydrochloric or sulphuric acid to about 10%. 
The catalytic effect of both organic and inorganic acids O'li ibis 
reaction is in proportion to their degree of disaociatioin Gallic 
and tannic acids, however, retard the esterification. Phenols also 
exhibit catalytic action on the reaction, picric acid being the most 
effective, w?.-, o-, and ^^cresols then following in O’rder. Biliydric 
phenols are less active catalysts than the monohydric, whilst the 
trihydric ones behave like gallic and tannic acids. T. EL P. 

¥elO€ity oi Hydrolysis of Esters of the Types 
OR-[CH 2 ].;COaRb 0R*fCHs],,-0-C0'^R, etc. M. II. Palomaa 
(I??//?. Acad. ScL Fennicae, 1914, [4], 6, No. 4, 1—23; from Ohem. 
Zent'i\, 1918, i, 1143 — 1144. Compare A., 1914, i, 136). — In com 
nexion with the earlier investigations on the influe-nce of the 
tiion of the oxygen atom in the chain on the velocity of hydrolysiw 
of esters, the author has now determined the velocities of hydrolysis 
of the same series of substances in alkaline solution at 15^, Ilie 
reaction appears to be bimolecular, and a table of constants is 
given in the original. 

The velocity constants for alkaline solution are approximately 
parallel to the dissociation constants of the corresponding acids. 
A minimum velocity,' as in the case of acid hydrolysis, is not 
observed.- The molecular weight has little influence, on the 
I constants. ' H. W. 

Infliieac© of Tei»perattsre and Constittitioii on the 
¥#ldcity of Hydrolysis of Esters by Hydrogen floni Catalysis. 
fRiBUBics Btuxi , ' CMm. Acta, 1918, i, 231—260%— 

;.A’. , large 'number of ' experiments have been otttted out on the 
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liyilrolysiH ol esters to ascertain (1) the influence ol ¥arious acids, 
(‘J) tile iiiflueiico ol concentration ol the acid^ (3) the influence of 
iJu'i conslitui'ion of the esterj and (4) the influence of temperature 
t>n. Iho velocity ol hydrolysis. The catoJytic action of hydrochloric 
jicicj, nitric acid, siilpluiric acid, and phosphoric acid of various 
cfji'iccu'iti'atioiis on the hydrolysis of ethyl acetate lias been deter- 
inirnnl ai. 30^, and 40'b The hydrolysis of the following esters 
by d'liV'-liydrocliioric acid at 40° has been cpiaiititatively deter- 
mijmd: methyl propionate, inethyl ■;/ -butyrate, methyl a-chloro- 
iri'opionate, .nietliyi a-dichloropropioiiate, allyl acetate, methyl 
crolonate, method hs'ocrotonate, ethyl inalonate, ethyl oxalate, ethyl 
ac(vl:i>attetaie, and tsoimiyi formate. It is shown that the relative 
velocity ol liydrolysis by means ol hydrogen ions is the same for 
fill esters over the range .25 — 40°. Quantitative measurements 
could not be carried out in the case of acetoacetic ester, for the 
free acid undergoes the ketone decomposition at 40°. The catalytic 
acjtion of the acids e-xaininecl increases rapidly with increasing 
temper {it tiro. The increase is greatest with hydrochloric acid, 
soiiiiowlijit sTualler ■with nitric acid, and least with sulphuric acid. 
With a given concentration and temperature, the reaction proceeds 
most rapidly with, nitric acid, somewhat less rapidly with hydro- 
chloric acid, and 'o'lo-st slowly with sulphuric acid. The influence 
of the substitution, of one chlorine atom in the acid of the ester 
|:)rocluoed. in th.© only case examined, that of a-cHoropropionic 
ester, a lowering in the velocity of hydrolysis of about two-thirds 
th© vjilue O'f th© 1111 substituted ester. The introduction of two 
chlorine atoms brings the value up again to' about five-sixths of 
th ,0 O’ldgiiial value. The introduction of an inisaturated group 
into the alcoliol produced no effect on the velocity of hydrolysis, 
w’hereas an iinsaturated group in the acid greatly diminishes the 
velocity. The velocity constants multi]iliecl by 10^ are as follows 
at 40°: ethyl acetate, 'fl 629 ; allyl acetate, 4642; methyl propionate, 
G138; mciliyl a-cliloropropionate, 2194; methyl a-dichloro- 
|)tV)'p:ionate, 5281 ; methyl butyrate, 3462; methyl crotonate, 221; 
tncifliyl n'OCTotoTiato, 985; ethyl malonate, 1158; wo'aTO.yl foraiate, 
10,408. ‘ J. F. S, 

Dissociation. Constants of Normal Acids and Esters of 
the Oxalic Acid Series. HI. E:^ect of the Stihstitation of 
a Methylene Group by Bivalent Atoms and Radicles- 
M. H. Palomaa Ami, S(d. Femiime, 1917, [.4], 10, No. 16, 

1 -26; from €he/rn, Zentr.^ 1918, i, 1144. Compare- A., 1913, 

i, 8). -"-Previous investigations have shown that the replacement of 
a methylene 'group iu organic acids and esters by *0 or ICO 
increases certain affinity constants' in th© homologous se-ties 
(electrolytic dissociation constant, velocity of hydrolysis , by alkali) 
and diminishes certain others, and that a minimum occurs with a 
certain position of the oxygen atom (velocity ol hydrolysis by acid, 
velocity of esterificaticn).' ’ The affinity minimum occurs when the 
oxygen is in, the jB-poaition' ■■'Cr in the position, 1:4—5. The result 
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is explained by supposing that intramolecular ring formation 
occurs tliroiigli tiie medium of the partial valency of the oxygen. 
This hypothesis has been tested with the methyl esters of the 
oxalic acid series, which were dissolved in 50% methyl alcohol and 
hydrolysed with 0*05 mol. hydrochloric acid at 25°. Since the 
reaction leads to an equilibrium, the velocity of hydrolysis, as well 
as that of esterification, was determined. The results are ex- 
pressed ill tables. The minimum occurs with compounds in which 
the formation of a 5- or G-membered ring is possible, as is demanded 
by the hypothesis. W. 

Neutral Salt Catalysis. I. Rdle of the Solvent in Neutral 
Salt Catalysis in Aqueous Solutions. Herbert B. Harneb 
(/. Amer, Chem. Sac,^ 1918, 40, 1461 — 1481). — A number of 
experiments on the accelerating effects of the chlorides of lithiirm, 
sodium, and potassium, in varying concentrations, on the iodine 
ion catalysis of hydrogen peroxide and on the hydrogen ion cata- 
lysis of methyl acetate are described- It is shown that the effects 
of the different salts are roughly proportional to their ionic hydra- 
tion values as determined by Washburn. This is also shown to 
be the case in the hydrochloric acid catalysis of acetochloroanilide. 
In some cases, the effects of different salts on the velocity of hydro- 
lysis of ethyl acetate are not proportional to the ionic hydration 
values, and reasons have been advanced to explain this abnormality. 
The chlorine ion activities up to a concentration BA have been 
determined by measurement of cells of the type HglHgCll 
NaCl(0*lA)||NaCi(6*)|TIgCl|Hg. The relationship KJ a, 

holds rigorously, where Ki and are the velocity constants of 
the decomposition of hydrogen peroxide in the presence of 
potassium iodide and potassium chloride, and potassium iodide- 
sodium chloride solutions, respectively, both being of the same 
noxmality, and % and are the chlorine ion activities of the 
potassium chloride and sodium chloride respect^ively. Relation- 
ships are expressed between the hydration values of the ions of 
neutral salis on the reaction velocities in neutral solutions, and 
also on the activities of salt solutions. J. P. B. 

The Atom Model. Wieh. H.'^.Westphar. (Bm\ dent, ^hynkal 
Ges.) 1918, 20, 88— 92).— Polemical. In a short theoretical paper 
the author' contests the objections to the Bohr atom model raised 
by Stark (this vol., ii, 141). J. p. g. 

Elements in Order of their Atomic Weights. Raymond 
SZYMANOWITZ (Ohem. News, im, 117, 339— 340).— It is found 
that if the elements ^are w'ritten down in order of their atomie 
weights, a definite numerical sequence is to be observed, in 
the values of ^ the atomic weights. Thus, if the first element has 
an atomic weight of the second will be a? + 3, the third ir-f 3+ 1, 
'the fourth + and so^on, adding alternately 3 and 1 to 

, the preceding values. Of the 83 elements, 17 do not fall into 
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this arraiigeiiient, wiiikt there are aeveral gaps with no' known 
ele!Tieiit,< to iill them. It is pointed ont that several of the elements 
which do not conform with the arrangement are little known rare 
elements, and that until 1918 these elements had atomic weights 
at4a:ihuted to them which conformed with the present sclieme. 

J. F, S. 

Elements in Order of tlieir Atomic Weights. F. H. Loring 
(phcm. News, 1918j 117, 352). — The author points out that I'egu- 
laritiOvS of the type put forward by Szymanowite (preceding 
abstract) have already bee^ indicated, notably by Comstock (A., 
1908, ii, 477). J. F. S. 

Interlacial Tension and Complex Molecules. G. N. 
Antonoff (Phil. Mag., 1918, [vi], 36, 377— 396).— A theoretical 
paper in which, from the modern conceptions of atoms and mole- 
(niles, a theory of molecular attraction has been developed. This 
theory implies that molecular attraction depends on the same 
forces as chemical affinity. A relationship between surface tension 
and molecular pressure has also been deduced. The interfacial 
tension between two liquids is equal to the difference of the 
surface tensions against air (% — oe^) of both superposed liquid 
layers in equilibrium. This result is in agreement with experi- 
mental values. Two superposed liquid layers in equilibrium are 
to be regarded as solutions in the same solvent, and must contain 
an equal number of molecules per unit , volume. The so-called 
univariant systems may be obtained without fulfilment of the 
requirements of the phase rule if the molecules of the added com- 
ponent combine with those in solution without increasing their 
number. J. F. S. 

Theobald van Hogelende. F. M. Jaeger (Ghem, WeeMlad, 
1918, 16, 121 B— 1258). — An account of the life and work of the 
alchemisii Theobald van Hogelande, who was bom at Middleburg 
a, bout 1560, studied at Leyden in 1580, and at Paris in 1581. 
'M'ost of his life was spent abroad, but ho died in 1608, probably 
at Leyden. A. J. W. 

Isaac of Holland and Jan Isaac of Holland. W. P® 
JOEISSEN WechMad, 1918, 15, 1343' — 1351).— A further 

contribution * to the history of these alchemists (compare A., 1917, 
ii, 198, 461, 529). A. J. W. 

Simplification of soma well-known Chemical Experi- ^ 
ments. S. Genewk {Zeitsch. physiJcal Ghem, Unterr., 31, 91 — 93 ; 
from Ghem, Zentr., 1918, ii, 260). — (1) B eduction of Nitric to 
Nitrous Acid,— Mtric acid (D 1’4, 0'6 c.c.) is mixed with water 
(600 c.c.) in two cylinders; after addition of potassium iodidey 
atarch solution to each, a wad of zinc wool is dipp'od into one of 
the solutions. Blue' streaks, are , formed in a few seconds. 
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(!J) Oucidki of A U(*tiiotii(i to A. tti iJu‘ •4-/'/‘. 

Ten e.c. of co-iiceiitrafced airuno-iiia Holiibio-m arc placed :iit a ''i-Tiirf* 
flask, wliicli is sliaken lor aboiiit a niiivuie; I'.li© Ik^slc. is fjlaccd 
lioTizotttally, and a glowiii^gj piece of platinuin ioil Is iiitrodiicod* 
Tlie platinum continues to glow, and brown fmnes^of m.trogcvii 
peroxide appear, wliicb are replaced by a dense fog of aiivii’Oiiimii 
nitrite. Wlien tbe fog lias subsided, the flask may be- jilt'd vvltb 
water and the presence of the nitrite demonstrated by fuldi.ti,oii of 
sulpliuric acid followed by potassium iodide and sk-ircdi* 
(3) Orddatiem of Bidphur Dioxide to Sulplinr Tn oxide iih 
The ©xperiinent is performed in exactly the same manner as that 
just described, but with the replaccin.ent of ammonia by a solu- 
tion of sulpliur dioxide. (4) Lead hax a. hripht Hurface "leLerh ri 
reniairiH quite free from- lead -Molten load is poured into 

a glass tube, the lower end of wliich is sealed, ivliilst the uf)|')er 
end is expanded to form a funnel; the tube is subsequently sealed. 

H. W. 

Experiments to Demonstrate tlie ¥elocity o! Explosion 
of Mercury Fulminate. M. Mittac-; (Zeilsch. phyuihd OhevL 
Unterr.^ 31, 93- — 95; from Ghcm. Zentr,^ 1918, ii, 950).“ 
About 20 — 30 ing. of mercury fuliniiiate are ]')laced in an empty 
percussion cap resting with open end upwards on a pieco' of foil 
at least 4 min. thick; the foil _is heated with tlie full flame' of a 
Teclu burner. Explosion follows in" l!e,u to' thirty seconds. Tho’ 
approximate duration of the dame can be shown by allowing it to 
iliuminate a disk divided into forty-eight equal sectors, coloured 
alternately black and white; the disk is kept in rapid rotation 
(about 1500 revolutions per minute) by a smalb motor. Since the 
disk, appears stationary, the duration of the ex|)losioi) must bo 
considerably shorter than 1/1200 second. Repetition with a disk 
containing ninety-six. sectors shows the duration to' be somewhat 
slmrter tlian 1/2400 secojul. II. W. 


lEorgaiiic Chemistry* 


Two Sets of Distillation Apparatus for the Preparation, 
of Large .Quantities of. Chemically Pure Acids in tli© 
Laboratory. E. KinJMMK,xACHKE ZeiL, 1917, 

Ii6“l20; from (Jheui. Zeutr,, 1918, ii, 1). ---Detailed descriptions 
are given of apparatus for the preparation of hydrochloric acid on 
the counter-current principle, and for the distillation of nitric acid 
in a vacuum. ' H, ’W. 

^ -Reduction in the Strength of Hypochlorite Solutioas on, 
Eeepiag. I. Ml Kmmom {Pharm. Weekblai, 1918,,' 55, 
131 8"--4324) .“Under the ■ iixftuance of light, hypochlorite solutions 



A MIC nilEMIS'rKV. 


it. 430 


(l(•cnt!i|)i)He rapidly, -with i’or.niatio. 1 } of ciiloraLc'. In absence ol’ 
ligiit, solutions O'f inoxlerately strong alkaliiio reaction keep for 
t;wo . 11 1,0 ij tils without iniicli change (compare Bonvefc, this vohj 
ii., 397), A. J. W. 

Limit and Composition of the Terrestrial Atmosphere® 
Aurora Borealis y Aerolites j, and Shooting Stars. A. Veeonnet 
rend:, 1918, 167, 636 — 638). — A theoretical discussion 
O'f the cryinposilfoii of the terrestrial atmosphere at heights vary- 
ing .from 0 — 300 Ian. The percentage of nitrogen increases regu- 
l.arly up to 100 Ion., and at a height of 100—150 km., nitrogen 
forms ()’9G of the atmosphere at a pressure less than I'lO"^ 
at,mos., til, is being the region of anrorce boreales. The phenomena 
of aerolites and shooting stars are also discussed. W. G. 

Simple Method for the Preparation of Phosphorous Acid. 
T. MiLo,iiENDZKi and M, Feiedman (Gheiiiik Foishiy 1917, 15, 
76 — 79; fro.m Client. Zcntr.^ 1918, i, 993). — Phosphorus trichloride 
is coiivenieiitiy prepai*ed by- leading a current of chlorine through 
a layer of boiling phosphorus trichloride which covers a quantity 
of red phosphor us. The gas should not be introduced until the 
trichloride actually boils. The product thus obtained is i^ure and 
lias b. p. 76-5^ I lid mm. Foimation of phosphorus pentachloride 
is not observed even after complete consuinptio'ii 'Of phosphorus. 
The production may be made continuous by distilling off the phos- 
phorus trichloride raid introducing the requisite quantity of 
phosphorus. 

Tile violent reaction in the preparation of phosphorous acid 
fro'in phosphorus trichloride may be avoided by effecting the cleconi" 
position of the latter with concentrated hydrochloric acid instead 
of with water; in the first instant, a slight rise in temperature is 
noted, but .reaction proceeds subsequently at the ordinary tempera- 
tsirc. Ckiiicenti', rated liydroclil.oric acid has the further advantage 
i-'lxat it forms two' layers with phosphorus trichloride, so that only 
a portio.n of the latter reacts at any given instant. IL W. 

Beliavioiar of Phosphates at the Anode. Fii, Fjcuteb and 
Jakob .MTiivnKii (If eh. Ghini. AeJa, 1918, 1, 297—305).— By 
the anodic oxidation of a solution of potassium monohydrogeii 
ortho'phospliate (221/) between two platinum electrodes in an uin 
fiivicled ceil and in ' the presence of SA-potassiuni ffiioride and 
0’32 gram of potassium chmmate per litre, the authors have pre- 
pared the potassium salts of monoperphosphoric acid (K^PO^j) and 
perphoBphoric ' acid (K^PgOg). The best' yield is obtained at 5° 
and when working with a current^ density of 0*01 ampere per sq. 
em. These salts have previously been prepared by Schmidlin and 
Massini (A., 1910, ii, 490), who obtained the acids by the action 
of concentrated hydrogen peroxide on pho'sphoric oxide, but 
failed to obtain the salts by the above method. The properties of 
the substances obtained are identical with those 'described by 
Schmidlin and Massini.. ; ■ ■ ; 8, 
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Preparation of Hypophospliates, E. (J. Van Na.mk^ a.iid, 
Wilbert J, Huff (Anier. J, 1918, [iv], 46, 587-' 590). ■ 

After a recapitulation of tlie methods available^ for tlie jH‘oduetn)'ii 
O'f hypophosphates, the authors describe a iriethod which .recjiiires 
little attention in carrying out. A number of stic-ks O'f phos- 
phorus are cast round glass rods, and these are supported from a 
piaster cover in a stout glass vessel containing about a litre oi 
water and 250 grams of sodium carbonate, which need not bo dis- 
solved. The phosphorus sticks used were 9 c.in. long and 
1*7 c.ni. in diameter, and protruded about 1 c.in. from 
the solution. The whole is then put in a cool place and left to 
react. At the end of two or three days, some of the solution is 
withdrawn and tested with Congo-red to- find the end of the 
reaction, which is reached when the turning point of the Congo- 
red is obtained. The phosphorus is then removed and placed in a 
similar solution. ^ The product, sodium hydrogen liypophosphatc, 
is found in part as a crystalline precipitate at the bottom of the 
jar, whilst the residue is obtained by concentrating the solution. 
It is crystallised to remove the accompanying phosphates and 
phosphites. The best temperature to carry out the reaction is 
10 — 15^, and the yield is 10—16% of that theoretically possible. 

J. E. S. 

The Compound H2B4O6 and its Salts. Rames Chandra Ray 
(T., 1918, 1-13, 803 — 808). — It has previously been shown (com- 
pare T., 1914, 106, 2162) that the so-called amorphous boron, pre- 
pared by the reduction of boron trioxide by means of magnesium, 
probably consists of a solid solution of a lower oxide of boron, 
sometimes in combination with a little magnesium oxide, in 
elementary boron. The author has now extracted the fusion thus 
obtained with water, removed the boric acid from the solutio-n by 
the method of Travers, Ray, and Gupta, and determined the ratios 
B/Mg and B^Og/ (residue less MgO) in the resulting filtrate. The 
former ratio is found to be very nearly 4 and the latter 1*124, 
which closely approximates to the value of the ratio 
which is ri29. It is concluded that the filtrate contains a inag^ 
nesiuin ^ borite, the formula of which may be written MgO,B 4 ()rj, 
and this is confirmed by molecular weight determinations by the 
freessing-point method. The potassium salt, K 2 B 4 O 0 , has been 
isolated by precipitating a solution of the magnesium salt with 
potassium ^ hydroxide in equivalent proportions, and the formula 
confirmed by 'analysis and cryoscopic determinations. The con- 

to be 
being 

k P. 

Silicic Acid Gels. Habx4Y N. Holmes (X Physical GhefiL^ 
1918, 22, 510—619). — Methods for preparing silicic acid gels from 
water-glass by means , of phosphoric, citric, acetic, formic, tartaric, 


stitutional lormuia of the corresponding acid is considered 
BO(OH)IBO'»BO;BO(OH), that of the oxide, B 4 O 5 , 
BOIBO. 

J >0. T. 8 

bo:bo"^ 
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sulpliiiric, liydrociiioric, lactic, tiicliloroacefcic, moiiocMoro-acetic, 
and nitric acids ar© described. The concentrations and quantities 
of the various acids necessary to produce a gel whicli will set in 
a definite time have also been determined. The influence of 
temperature on the gels has been studied over the range 0 — -100°. 
It is shown that gels containing a very slight excess of hydroxyl 
ions set most rapidly, almost immediately if not toO’ dilute, but 
with increase of hydrogen ion concentration the timeu required to 
set increases rapidly. With each acid there is a definite coiiceii- 
tration of hydrogen ion which delays the setting indeflnitely. At 
still higher concentrations of the same acid, the time required 
again becomes measurable and rapidly decreases to an almost 
instaiiianeous setting. Contrary to Flemming (A., 1902, ii, 646), 
it is shown that, in addition to the concentration of silicic acid, 
temperature, and catalytic action of the ions, the dehydrating 
influence of the non -ionised molecules also exerts a marked action 
on the time required for setting. J. F. S. 

Tlie Dissociation of Salt. H. V, Thompson (Tram. Ceramic 
.1918, 17 , (2), 340 — 350 ). — Salt was heated for six hours in 
a platinum tube in a current of dry or moist air at a temperature 
of 110°, and the amount of salt vaporised and redeposited in a 
cool part of the tube was weighed. With dry air, the amount of 
salt volatilised was about 0*055 gram per litre, but witli air satu- 
rated with moisture it rose to 0*08 gram per litre, an increase of 
40%, due to the hydrolysis of the salt by the water. In order to 
investigate the effect of salt and water vapour on certain sub- 
stances, these were placed in a platinum tray and inserted in the 
apparatus. Selected chips of quarte were rendered opaque and 
the sharp edges and rough surfaces were smoothed by the mixed 
vapour, a compoamd corresponding with Na 20 : l’023SiO2 being 
formed superficially. In dry air, the quartz was much less 
attacked, COiimnercial ferric oxide was converted into magnetic 
iron oxide and numerous black, shining cryvstals in the presence of 
salt and water vapour at 1100 °. The black crystals of magnetic 
iron oxide were also fomed when ferric oxide was mixed with an 
excess of salt and heated for twelve hours in the full blast of a 
Teelu l)urner. The crystals appear to be due to the presence of 
salt, as they are not formed when ferric oxide is heated alone. 
Alumina on similar treatment became coated with a layer of fused 
material, which m,ay be a sodium aluminate, 2Al20,f5,9Na20. In 
clays, a more deeply seated action occurs. A. B. S. 

The System Lime-Alumina-Silica and its Relation to 
Slags and Portland Cement. B. Neumann (Stahl u. Eisen^ 
1918, 38, 953— 960).— The author summarises the results of 
various investigations on the binary and ternary systems of lime, 
alumina, and silica, and points out that the possible compositions 
of slags and. Portland cements only occupy very small areas in the 
triangular diagram used' to represent such ternary mixtures. He 
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refoL'rf to J. E. Joliosuii, jiuos {Mc.t. (frid (Jlinti. iDlCi, 

curve showing the cO'nipositiion---t 0 in|>ot*airire' rcjatEnis ij>r I’ree])^ 
flowing slags and its general identity with liiixiures ?.:)!’ tlio [.u ire- 
oxides ol tile same coinj)ositioiis^ and suggx‘^i''^ t’lirtlKu* study 

of such mixtures may have far-reaching consequences 

Mixtures corresponding with Portland coments occupy an 
©xtretnely sin.all area in the triangular diagram, ami ill© |)ositiori 
of this area renders untenalile the various theories which arc based 
on the existence of a ternary compound in Portland cements. The 
author accepts Rankins siig’gestion (J. Franklin 1916, 181) 

that Portland cement is produced by the formation of the com- 
pounds 2 Ca 0 ,Si 02 and 5CaO,3Al;jOo, which a])sorb lime and form 
tricalciinn silicate and triealciinn alimiinate. Tim former is 
regarded as the essential constituent of the cement, the-- latter act- 
ing chiefl,y as a flux or solvent which reduces the temperature at 
which the former is produced. Further investigations with a 
view to discover other solvents, together with a study of the effect 
of replacing alumina by iron oxide, are suggested. [See also' J. 
Roe. Chein, Incl,, December, 1918.] A. B. S. 

Tli© Carbides of the Bare Earths of the Ceritiiii Group. 
A. Damiens {^inn. Chim., 1918, [ix], 10, 137 — 183). — A study of 
the'- action of water on the carbide.s of cerium, lanthanum, mm* 
dyiiiiiiiTi, praseodyniinin, and samarium.' The gas evolved in every 
case consisted of a mixture of hydrogen, saturated hydrocarbons, 
ethylenic and acetylenic hydrocarbons. The proportion of 
liydrogen was in all cases high. In no' case was any methane 
found., the saturated hydrocarlions emisistiiig of ethane, propane, 
and Aohutane. The ethylenic hydrocarlmns consisted of ethylene 
and its homologues, and tho' acetylenic hydrocarhons of acetylene 
and its homologues. The different constituents of the mixture 
were invarialily present, but theii* relative proportio^us varied 
accofding i:o the velocity of the reaction, whitdi was deiKvndent on 
(lie physical state of the carbide. 

The metallic hydroxides ]>rodiiced were always those of ilit^ 
sesq dioxides , (lernm hf/dmalde was isolated, as a white suhs’tance, 
which fixes oxygon, in the cold with the deve.1o]mient of heat and 
the formation of ceric hydroxide. W. G. 

GalMiiixi* ,L. M.. Dents and J. Aletnoton BruDOMAN (/. AMrr, 
Ghent, 1918, 40, 1531— 1561).— See this voh, ii,'456. 

Tb© Heterogeneity of SteeL H. Le OruTEOTERand Th BoatTcm 
{Compt tend., 1918, 167, 472 — 477), — The inacrographic etcliing 
of steel shows a heterogeneous structure which is unaltered by heat 
treatment, as distinguished from, the micrographic etching. 
Macrographic heterogeneity is clue to^ oxygen' in solid solution in 
the 'metal, and phosphorus or sulphur has no direct influence. 
The difference in the^ value of 'the electrical resistivity ; ol steel as 
calculated from the chemical composition '(ex'cludlng' oxygen) 'and 
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as aciaialiy detenu hum I is coiisidercd to be due to the presence of 
ox'jg’eii III the si eel. [Reo, furfdicr, /. Roo, Qliem, Iml., 70Li.] 

O’. A. K. 

Tlie Metaliograpliic Examination of Tinplate. L. 

Mayk'E {fltaM 1918, 3B, 960—962). — It is cominoiily 

tlioaiglit that Hie adhesion of tin to iron in tin-plate is due to 
the loniiatioii ol a compound of the two' metals. 'The author has 
examined pieces of co'Oimercial tin-plate with negative results. 
He immersed small ciihes of iron of high and low carbon content 
in tin at various temperatures, and on eicaniining these under the 
microscope found a layer of intermediate crystals, the thickness of 
the lo,yer varying with the temperature of* immersion. At 500®, 
part of the pearlito in the high carbon iron and at 750® that in 
the low carbon iron disappeared, but reappeared around the edges 
of the tin at 950®. From this, the author concludes that the 
diffusion of tin and iron at various temperatures may be indirectly 
traced by the behaviour of the pearlite and ferrite- fo-nns of iron 
at liigh temperatures. [See also /. 8oc, Gliem, Incl.^ 736 a .] 

A. B. S. 

Formation of Iron DisnlpMde by Wet Methods. V. Root 
{lau, K. Maicrialfruf\, 1918, 36, 93 — 107). — The first prodimt 
of the acition of hydrogen sulphide on iron hydroxide is iron trl- 
s'lill'ilride; if the reaction is Ctarried out at a higher temperature, 
i'hiH is (locompO'Sed with the formation of iron disulphide, 
wliich is insoluble in hydrochloric acid. As thus obtained, iron 
distilphide has 4*588, which is nearer to that of marcasite 
(4x55 to 4*88) than to that of pyrites (4*9 — 5*2). The reaction, 
.'FcoR,. — V -!- FeS, does not take- place in the, presence of sub- 
stances luvving an alkaline reaction. Iron disulphide may also be 
olrliai nod hj liolbng freshly prepared iron monosulphide, suspended 
in wxaicr, witli Bul|.>liur in the absence of alkaline substances. 
Til CSC'' react} onn would account for the formation of iron disulphide 
in soils cont<iinin,g iron hydroxide compounds and putrescent 
matter and free from alkaline earth carbonates. [Bee also J. Soc, 
njiem, hul, 732a.] " C. A. M. 

Crystal gtrnctara of Grey Tin. A. J. Bwl and H.' 
Koiucmey'EB . (CT<sm. Weekhlad, 1918, 15, 1264). — Grey tin has a 
crystalline striicture, the crystals belonging to the cubic system. 
The tin atoms are arranged similarly to the carbon atoms in 
diamond. ’ A. J. W. 

Gaktoic Fottotial of Alloys. G. Tammaxn {NacJir. K Ges. 

GtSUmrten, 1917, 345 — 372; from Ghe'in. 1918, ii, 

286— 267).— Mixed crystals show resistance limits towards galvanic 
polarisation a,s well as towards chemical reagents (A., 1917, ii, 4.48). 
It wa^ desirable to investigate the connexion between the potential 
of alloys, and their composition, since the thermodynamic theory 
" denies the posHbility of the e^tiatmice of galvanic Resistance limits'. 
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According to this theory, the ttietallic phase is in equilibriiiin -witli 
the electrol 3 rbe!, so' that even in the metallic phase the cha'n,g6 of 
position of the two kinds ot atoms is snffieieiitly frequent i'oi: the 
estahlishment of a definite concentration . This conditio'ii is not 
fulfilled at temperatures at which chemical resistance limits occur. 
The therm odynamic theory is developed for a homogeneous binary 
metallic mixture, and a number of the conclusions are experi- 
mentally verified'. Silver-gold mixed crystals were investigated 
with the electrometerj using the system Ag| 0 ‘ 02 Ag]SrO 3 |0'1KNO;. | 
O'OlAuCI^I Au; the potential of the open system is definite. 
When the silver electrode is replaced by alloys of silver and gold, 
the potential is found to depend on the previous history of the 
alloy; the results can. be interpreted by assuming that Ag-Ati 
atoms are unable to change places with one another. The Ag 
atoms are superficially removed by boiling nitric acid, and the 
surface hehaves then as if composed of gold. Tf the surface is 
rubbed with emery, a portion of the superficial gold is removed 
and the silver atoms again come to the surface. The behaviour 
of plates with untouched surfaces after prolonged tempering is 
unexpected ; the potential of silver is first exhibited, which rapidly 
decreases, approximates to the potential of gold, and finally, after 
eighteen .hours, increases to that of silver. The potential at which 
noticeable polarisation occurs is, within the limits of error, the 
same for gold and for gold-silver alloys with more than OT) .mol. 
An ; this is particularly mai'ked for anions. The gold con- 
tent at which the polarisation potential decreases (0*5 mol. Axi) 
is independent of the valency of the polai'ising anion, whilst with, 
chemical agents it depends on the number of Ag atoms which 
react with a molecule of the reagent. With a gold content less 
than 0*5 mol., polarisation is greatly dependent on the treatment 
of the electrodes. The galvanic and chemical resistance limits for 
0*5 mol. An are identical for simple reagents. If the structure 
of a series ol metallic conglom,erates is unknown, no conclusion 
can be drawn from the relationship between the potential line and 
the composition as to whether the conglomerate consists of O'UC' or 
two types of crystals in those regions of concentration in wliich the 
potential is independent of the concentration, neither is the suxlden 
alteration of potential with alteration of concentratio-n a sign of 
the formation of a new type of crystal. Such conclusions are 
only justified when the atoms are sufficiently mobile, as is the 
cage with Au-Ag alloys at 320*^, when a 'Continuous alteration of 
the potential with the concentration is observed. The work O'f 
other authors also shows that th© potential of a series of mixed 
crystals alters continuously with the concentration when diffusion 
is sufficiently rapid, and that the pO'tential of a series of alloys 
with two types of crystal is indenendent of the concentration 
(Cd amalgams); when, however, diffusion is not sufficiently rapid 
to keep the surface concentration definite, the potential is ^either 
independent of the cO'iicentrafcion or alters very , rapidly, the alter* 
ation b'eginning at a concentration corresponding with m.u!tipl©,pro>- 
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portio'iifej. Tiio galvanic limits arc also tlioso of tlic precipitation of 
other metals froiii tlieir solution. The non-resistant and the; rela- 
tively resistant mixed crystals arc> distinguished in their precipitating 
ability, since the former also jjrecipitate those metals the potentials 
of which lie between the true values of the unchanged surface of 
the resistant and that of the relatively resistant mixed crystals. 
Thus, Ag-Zn mixed crystals with less than 0*25 mol. Ag pre- 
cipitate all metals from zinc o-nwards, whilst those with more than 
0*25 aiioi. Ag, the potential of which towards zinc is more than 
0*6 volt, only precipitate lead and the following metals. 

The resistance limits of Au— Ag mixed crystals are considered 
irom the space lattice theory. The condition of the less noble 
metal in a series of mixed crystals can be deduced from the value 
of the potential at which it passes into’ solution. If it dissolves 
at its own potential, it is present in the free state and a second 
galvanic limit cannot occur (Cu~Au and Ag~Au mixed crystals), 
if it dissolves at a lower potential, it is present in the combined, 
state, and a second resistance limit may be found (Zn-Au mixed 
crystals with 0"17 — 0*37 mol. Au, from which it follows that the 
crystals from 0*43 — ()'64 Au contain the compound AuZn). The 
difference between a mixed crystal and a chemical, compound 
depends on the electrons surrounding the positive core. H. W. 

Tlxe Limits of tJi© Gold Content within which Copper- 
Gold and Silver-Gold Mixed Crystals are attacked hy 
Chemical Reagents, G. Tammann (Nachr, K Ges. TFiv-i;. 
Gdttmgen^ 1917, 385 — 425; from Ghent, Zeiitr., 1918, ii, 268—270. 
Compare preceding abstract). — ^The resistance limits of the mixed 
crystals mentioned above have now been determined with greater 
accuracy than in the case of the previous investigation (A., 1917, 
ii, 448), and it is now possible, in the most favourable cases, 
tO' define these limits for differences of concentration as low as 
0*001 mol. Au. The degree of accuracy depends chiefly on the 
distinctness of the alteration caused by the agent on the surface, 
and the sejfaration of an opaque, slightly soluble product is 
advantageous. Accuracy is favoured by evenness and uniformity 
of surface. In the crystallisation of mixed crystals, it is general 
to find a difference between the compositions of the molten residue 
and of the crystals which causes lack of homogeneity in the con- 
glomerate, so that the latter is not uniformly coloured by a 
chemical reagent. This defect can be greatly remedied by temper- 
ing, preferably at a high temperature, and also by rolling. The 
infiuenc© of the duration of tempering on the uniformity of the 
alloy was particularly investigated with an Ag-Au alloy contain- 
ing 0*49^ — 0*51 moL Au; after ordinary cooling, in which the 
temperature interval 1000—300^ was passed through in fifteen 
minutes, the alloy showed no particles in which the percentage of 
gold differed by more than 0*75% from the mean value; after 
tempering for four hours at 700°, differences of concentration 
equivalent to 0*006 mol* Au remained. 
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Tilo actio li oi' paliadiuni cliioride woiutiou (4%) on 
witk 0*27 suol. Au lias been studied; ttie plates witli 'ludural 

siirraces precipitate paUadiuiii vvlieu coiitaiiiing less tliaii. 0*25 iiioL 
Ally aiul this liiuit is easily perceived wiiii a (lillcreiice of loss 
t-iiaii, 0*000 uioh All. The action oi palladium nitrate on Ag-Au 
alloys^ and of platinous eiiloride on Ou-Au and Ag-~ilii alloys, is 
also described. Cu-Au mixed crystals witk 0*282 An and more 
remain untariiislied for a year in yellow aininoiiiurn sulphide soiin 
tioii, whereas alloys with 0*243 and less Au are completely 
biackoned after a lew hours or days; in this respect, mixed solin 
tions ol asiirooniiim sulphide and disulphide act most rapidly, 
followed in order by solution ol' sulphur in sodium sulphide, sodium 
sulphide solution, and solution of sulphur in carbon disulphide. 
The sequence of darkening, previous to tempering for twelve hours 
at 720^', did not correspond with the copper content; after such 
tempering, ^ the tendency to, darkening decreased regularly with 
increasing gold content. The action ol sodium sulphide only 
occurs An presence of oxygen, whilst Vvdtli poly sulphide solutions 
this is unnecessary. The limit of deep-seated action of NaoSo solu- 
tion on Cu-Aii crystals lies between 0*245 and 0*255 mol. An; with 
polished plates, it is slightly more than 0*270 An, The same 
solutions were used with Ag-Au mixed crystals; in this case, 
darkening with ammonium disulj^hide solution occurs far more 
regularly. Increase in the period ol te.mperi,ng diminishes th.c 
rapidity of tlie action. Sodium disulphide solution behaves 
similarly, ' 'but more rapidly. The previous datum, that mild 
oxidising agents, such as hydrogen peroxide, air, alkaline sodium 
tartrate, or picric acid, are active up to a gold content of' 0*243 
3'nol. cannot be fully snaintained; tlie limit is now found at abonir 
0*22 inol. For powerful oxidisi,og 'agents, the following limits were 
observed; AviCi.| (0*495 — 0*505 mol. Au) ; I.luOrCXj (0*4 92); IIM.nO.j 

(0*4,95 d)'505) inmx^ (0*480---0*490). McrourouH salts rea,ct with 

the coinplei;e se'rlea of Cu-Au alloys, but not witli gold. Tiie 
rate of action increases with the coi.u;6ni.ri:ali,on of tlio solutioiu 
with which, filso', the nature of the alteration of iilio pla-ie vai'ies. 
Alloys containing uj.) tO' 0*24 .mol. Au precljriia'ie ,incn‘oury from 
mercuric chJ.orld© solution, 'wlu„lst those richer In gold |)rccipitaie 

mercurous , chloride. Silver salts have a limit of 0*05 -0*15 for 

Ou-Au .alloys,' but precipitatioix occurs at isolated frexm 

which, with simple salts, needles or leaflets grow with visible 
rapidity. The limits vary with the nature (,>f ike nega.tive ion, 
and vary considerably round a gold content O'f -J; mol.^ Tim limits 
of precipitatio-ir with' hard,; rmtempered plates lie at a slightly 
higher gold content than for tempered plates. It i,s geiiemally 
observed that the action, of a reagent with distinct limits is^ notice- 
able after a few days, and does not then change after several 
nioiitlis. Til© 'superficial nature of 'the alloy is of great iinport- 
'aip;© for tho action limits; the natural surface k the most reslstani.. 
If 'the alloy is 'rubbed with the fii'mst ©mcry^ paper, ' niiitier on s 
, 'scratches' are formed 'a't 'the surfaces, of which t'E© us'iial distribution 
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i)( tlic a,Loiru*> in tlie lattice is disturbed. Tke disiiibiitioii ol tiie 
aioitiSj caused by grinding and poiisliiiig, approximates to' tke iin- 
arranged, wliicli is tar less resistant than the normal distribiitioii. 
In many cases, protective layers are formed during tempering, 
wliich can be recognised by the dimiimtioii of the time of attack 
with increasing period of tempering. The numerical values of the 
action limits are partly .multiples of one-eigiitli within the limits 
of experimental error; at times these multiples are not quite 
attained, whilst at others they are noticeably exceeded. 

The. various reagents are classilied with respect to action limits, 
and attempts are inade to. ■explain the actions of mixed crystals by 
means of lattice models. H. W. 

Belia¥ioiir of Mixed Crystals of Coppery Silver^ and Gold 
towards Cliemicai Reagents and the Colour of these Mixed 
Crystals » G. Tammanx {Nachr. IL Chs, Gottingen, 1917, 

373 — 384; froni Gheni, Zrnlr,, 1918, ii, 267 — 268. Compare pre-, 
ceding abstracts). — The problem o-f the resistance limits of ternary 
mixed crystals is of interest from the theoretical standpoint ‘and 
also from the practical point of vie.w o^f the possibility of the partial 
replacement of the noble metal of a binary resistant alloy with 
the formation of an equally resistant ternary mixture. The ex- 
periments described have been performed wdtli Cu, Ag, An alloys, 
since the resistanco limits of the binary systems have been investi- 
gated. A series of mixed crystals has been prepared in which the 
atomic ratios Ag to Cu has been kept constant at 1:2, 1:1, and 
2:1, respectively, whilst the amounts of gold were increased by 
0*05 mol. between 0*20 and 0*55 inoi. In the ease of the second 
of the series, the alloys were investigated in the hard and soft 
states, but, as no noticeable diiferences were observed, the remain- 
ing alloys were only used in the latter condition. In contrast to 
the aiiiiior's experience with binary alloys (A., 1917, ii, 448), the 
I'osistanee limits with ternary alloys are more o-r less inxlefinite, 
and it is necessary to distinguish between the limits of deep-seated 
and Buperlicial action; the latter is commonly associated with a 
rnuclj liigher gold content than the former, and this is particularly 
marked in the cases of the action of concentrated iiiti'ic acid anxl 
of a mixture of chromic and sulphuric acids. The action' limits 
0 ‘f the following reagents on the tertiary alloys have been investi- 
gated : ammonium disulphide, palladium chloride and nitrate, 
picric acid, pptassiinn clichroanate and splpliuric acid, nitric acid, 
gold ' chloride, perinanganic and sulphuric acids. In respect of 
deep-seated action, " the te.tnary alloys are generally more noble 
than the binary. 

A number o.f observations on the colour of ternary alloys are 
schematically recorded. The distribution of the different types of 
atoms in a 14-point lattice is also discussed. H. W* 
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Pyrol’iisite .from ¥irgiiiia. Tjiomah L. Watson an<l .'Kdoar T, 
Wherry (J. Wcuhington Acad, 1918, 8, 550—560). — Tlio 

'manganese ore iuined in Little Fonk 'Valley, near Woodstoek, in 
Siienaiidoali Co., occurs as an impregnation and replacement in 
brecciated sandstone and conglomerate in the trough of a Bynciiiie. 
It consists mainly of crystalline, fibrous pyrolnsite with some wad. 
Small crystals are abundant, lining cavities. The colour is black, 
but steel-grey on fresh fractures, with metallic lustre; streak, black 
to slightly bluish-black. H. 2^. Anal. I is of crystals and 'll 
ol crystalline, fibrous material. 
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The material thus has the physical characters and com position 
(MnOg) of pyrolnsite, but, as usual, the crystals have the ortho- 
rhombic form and habit of manganite. The axial ratios, a:b:c^ 
0’8616 : 1 :0‘5628, however, differ somewhat from those usually 
accepted for manganite (0*8441:1:0*5448), although they are very 
close to the value for manganite from Bohlet, Sweden (0*8612:1: 
0*5629, G. .Flink, 1900). It is thus just possible that these are 
original crystals of pyrolnsite rather than pseudomorphs after 
manganite, as commonly believed. L. J. S. 

Deposits of Potassium Salts atDallol (Eritrea)- M. Gtua 
(AUi E. Accad, Lincei, 1918, [v], 27, i, 331—335; GcmeMa^ 1918, 
48, ii, 1 — 8).— The results are given of analyses of' a number of 
samples from, the salt deposits of Dallol, in S. Dancalia (Eritrea). 
At ' many points these deposits consist largely of potassium chloride 
(up to 98*6%), whilst at others sodium chloride predominates. In 
both cases, the proportions o-f magnesium, chloride are low, and 
only traces of bromides are present in a few instances. The 
potassium minerals occur at the surface of the earth and are 
localised, at certain points of the salt area. The thermal springs 
of Dallol have a temperature of about 80 — 90*^, and consist of 
saturated solutions of magnesium chloride containing traces of 
sodium chloride and appreciable pxnportions of magnesium 
bromide., T. H. P. 

Etching of' Gypsum by Concentrated Snlphuric Acid. 
Roman Geengg (Tsch, Min. Mitt,, 1915, 38, 201 — 226; from 
Jahrb, Min,, 1918, Ref. 135 — 136. Compare A.,, 1916, ii, 450). 
—Crystals of gypsum immersed in concentrated sulphuric' acid 
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lieve-lop on tJie faces flat hillocks with a more or less elliptical ont- 
line. This type ol etch-figure is described as ' etch-shield/ as 
distiiicb from ‘ etch-hilL^ The solution of the gypsiiiii gives rise 
momentarily to^ a supersaturated solution of from 

which are ci 6 ])osited microscopic aggregates, pro’bal)l 3 r of the hemi- 
hydrate, C'aSO.|,H-IoO. The process proceeds with the formatioii 
of mainly the monocliiiic salt, CaHpXSO,,),^, together with the acid 
salt, CaHo( 80 , 1 ) 0 . After a time, the process becomes slower, and 
spaces corresponding with the ' etch-shields ' appear in the cover- 
ing layer of acid calcium sulphate. At a later stage, the acid acts 
by extracting water from the gypsum, with the production of the 
characteristic weathering surfaces, until, finally, the whole crystal 
is transformed iiito' anhydrous calcium sulphate. The ' etch- 
shields ’ approximate to the position of the plane (807), perpen- 
dicular to which is the greatest solubility in the concentrated acid. 

L. J. S. 

TJie Constitutional Formula of Nephelite. 8 t. J. Thugutt 
{8]waw, Tokk Ncmk, Warmiw.^ Math.-naPurw, KL, 1913, 6 , 
849--^--8G2; from Jalwh, Min., 1918, Eef. 132--133).— The author 
defends the formula 8Na2AloSi30xo,4lNra2Al20.,,,3K.2Al2Si30ifj pre- 
viously proposed by him (A., 1895, ii, 358), and criticises later 
views (A., 1911, ii, 122, 992; 1912, ii, 176, 569). Morozewic’s 
i'orninla, K^Nai^Ah^SuijOrio (A., 1908, ii, 202), for ^basic^ nephelite 
c.'in lie expressed as 

18Na2Al2SiPjo^9Na2Al204,K2Ai204,5K2'^^sSiriOio- 

By tlii^ action of supeiheated water, nephelite splits up into 
natrolite (Na 2 Al 2 S% 0 |(„ 2 Ho 0 ), gibbsite [AI(OH)g], and muscovite 
[’IT 4 iKAl 3 (Si 04 ):-{|, whilst some of the sodium goes into solution, 
these minerals corresponding in composition with the three mole- 
cules in the author's formula. It is suggested that the variations in 
analyses of nephelite may he due to w^ant of homogeneity of tlic^ 
mate'lal, (ind that the secondary minerals mentioned above may 
f-?e present, in an extremely finely divided state. L. I. 8 . 
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The Us© ©f ' Tliymolsulphophthalein as aa Indicator^ ia 
Acidimetric Titrations. Aethujr B, Clark and Hebbeet A. 
Lubs,(«^’ Ghem. Son., 1918, 40, 1443 — 1448. Compare A., 

1916, ' ii,' 44, '670). — -Thymolsulphophthalein, an indicator having 
two useful working ranges, can be very successfully employed in 
.many differential acidimetric and alkalimetric titrations. ^ To 
illustrate ike general method of employment,' a few typical titra- 
hiohs are given (toixtur*#' of '..beuisoic and hydrochloric acids, acetic 

) VOL* oxiv* il ^ , ^ ' ' 
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Mild kydrotililoric. acid«, acetic and sidpliiri’ic acids, titration of 
aniline by liydrocliloric or svdplruric acid). Any jicid witli a dis- 
sociation eqiiai to or weaker than that of acetic acid may he differ- 
eiitially titrated in the presence of hydrochloric acid, |)rovidcd that 
the weaker acid is complete^ neatra'lised when the alkaline colorir 
change of the indicator occurs. 

The use of proper colour screens or, preferably, of a colorimeter 
or spectrophotometer, greatly increases the acicuracy O'f differential 
titrations, but is not absolutely necessary. H. W, 

Titration of Free HydrocMoric Acid in Gastric Juice 
witli Suppression of the Dissociation of Organic _ Acids by 
Addition of AIcoJioL Georg Kelling hUn, I'Foch., 1918, 

54, 334—336; from Chem, Zentr,, 1918, i, 10G3— 1064) .—The use 
of dimethylaminoaziobenzeiie, Congo-red, or tropseolin for the 
detection of free hydrochloric acid is rendered uncertain by the 
presence of large amounts of organic acids or of loosely combined 
hydrochloric acid. The author recommends the following process, 
which, in a siiniDle manner, gives results which are in close agree- 
ment with those obtained by Gllnzbiirg’s inethorl. Two drops of a 
0*5% solution of dimethylaminoazobenzene in alcohol (90%) are 
added to 5 c.c. of gastric juice; an intense caiinine-red coloration 
denotes the presence of free hydrochloric acid. 7*5 C.c. of alcohol 
(96%) are added, and the solution is titrated with A/10-potassiuni 
hydroxide until a pure yellow shade is obtained. (If more than 
2*5 c.c. of alkali are required, it should be observed that the 
volume of added alcohol must be approximately half that of the 
aqueous liquid.) The acidit^r of 10 c.c. is calculated by multiply- 
ing by 2 and adding 3. The addition is necessary, since the 
alcohol affects the acidity of free hydrochloric acid for the indicator 
to this extent. 'When free hydrochloric acid is absent and the 
hydrochloric acid deficit is to be estimated, a similar process is 
adopted— an equal volxime of alcohol is added, followed by hydro- 
chloric acid, until a red coloration is produced; the solution is 
then titrated back with iY/lO-potaasium hydroxide. The two acid 
values are subtracted, the difference is calculated to 10 c.c., and 
increased by three. The added alcohol completely suppresses the 
acidity of organic acids so far as the reaction is concerned. 

H. W. 

Colorimetric Scale lor the Estimation of Free Hydro- 
chloric Acid [in Gastric Juice] by means of Brilliant-Green » 
M. Belobt and Roche {Gom2)t, rend. Soc. Biol., 1918, 81, 
646- — ^649). — An unfltered 1% solution of methylene-blue in dilute 
alcohol, a 6% aqueous solution of normal potassium chromate, and 
an nnfiltered 0T% solution of eosin in dilute alcohol are mixed 
with water in six given proportions. The mixtures are kept in 
sealed tubes, and constitute a permanent scale of colours which 
match those produced by mixing' equal volumes of a 0*02% solution 
of brilliant-green, with, gastric "juice containing , six different com 
centrations of freC' hydrochloric acid (0*025% to 0*2%). Q. B. 
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I. Detection and Separation of HydrocMoric Acid ia 
Presence of Bromic and Iodic Acids« II» Detection and 
Estimation of Bromic and Iodic Acids in Presence of 
HydrocMoric g Hydrobromic, and Hydriodic Acids Attilio 
P uEGOTTi {Gmutta, 1918,- 48, ii, 63 — 66).— The methods here 
])ropo'sed are based on the fact that potassium or sodium iiydi'oxide 
attacks silver bromate and iodate in the cold, whereas silver 
chloride, bromide, and iodide remain unchanged [See /. Soc. 
ajiem, Ind., 730a.] T. H. P. 

Estimation of HypocMorite and Chlorate in the same 
Mixture, I. ’M'. Kolthoff {Pharm. Weekblady 1918, 55, 

1289 — 1295). — The estimation of hypochlorite and chlorate in such 
a substance as bleaching powder is carried out as follows. 

To 25 c.c. of i7/10-arsenious oxide solution are added 5 c.c. of 
dilT-acetic acid and three drops of 0*2% methyl-red. The hypo- 
chlorite solution is then run in until the liquid is decolorised, the 
number of c.c. used containing 88*75 mg. of active chlorine. 

To the colourless solution thus obtained are added 25 c.c. of 
111 © arsenious oxide solution and 20 c.c. of concentrated hydro- 
chloric acid, and the mixture boiled for five minutes. The excess 
of arsenious oxide is then estimated by titration with A/ 10- 
potassium bromate, each c.c. of arsenious oxide solution used 
corresponding with 1*4 mg. of ClOg or 3*45 mg. of active chlorine. 

A. J. W. 

“Estimation of Sulphuric Acid and Barium as Barium 
Sulphate. L. W. Winkler {Zeitsch. angeio. GJiem,, 1918, 31, 
212),. — A reply to Karaoglanow (this vol,, ii, 369). W. P. S. 

¥oIumetric Estimation of Sulphates. Vansteenbeeger and 
Bauzil {Ann, Chim, anal., 1918, 23, 210 — 214). — The solution 
containing a sulphate is heated at 60 — 70° with an excess of sodium 
carbonate solution, filtered, the filtrate slightly acidified with 
hydrochloric acid, and treated with an excess of standardised 
barium chloride solution. The mixture is boiled for one minute, 
filtered, and the excess of barium in the filtrate precipitated as 
barium cax'bonate, which is collected, washed, and titrated with 
A/lO-hydrochloric acid, using methyl-orange as indicator. [See, 
further, J. Sac* Ghem. Ind., 689a.] W. F. S. 

Yolumetric Estimation of Selenious Acid and Selenic 
Acid. L. Moske and W. Prinz (Zeitsch. anal. Ohem., 1918, 57^ 
277—305). — The iodometric estimation of selenious acid is trush 
worthy if the selenious acid is heated in a distillation flask with 
four times the theoretical quantity of potassium iodide in the 
presence of hydrochloric acid, and the liberated iodine titrated in 
the receiver and in the residue. The indirect iodometric method 
described by Gooch and Fierce (A., 1896, ii, 334) is also trust- 
worthy if carried out as a distillation process. Oxidation with 
permanganate in alkaline solution' as proposed by Marino (A., 

' 21 ^ 
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1910^ ii, 155) h iintruBtwo'rtlxy if tiie cyxidatioii inixiure is aci(lilie<i 
l:)eic)rej cooling. Titration of seleiiions acid wllJi tii;aiiiu!!i tri- 
cliloride soliitioii does not give accurate results, owing to tlie form- 
ation of a quantity of liydrogen selenide. Bediictioii with liydr- 
io'dic acid is tlie most trustworthy method for the estiniatimi of 
seleiiic acid. [See., further, J. Chew, LmL, 730iV.] 

■ ' W. 1 \ S. 

Estimation , of Nitrogen in Urine by KjeldabFs Method. 
Ch Oehme and M. Oehme (Ber, KUn. fPocA., 1918, 55, 401— 402 : 
from Ohem. Zentr.^ 1918, ii, 70). — To ecanomise reagents, gas, and 
time, the authors recommend a reduction in the quantities usual 
for a KJeldahl estmiation, and propose the following process. 
Urine (1 c.c.) and concentrated sulphuric acid (2 c.c.) are heated 
jin the usual manner after addition of potassium and copper 
sulphates. Distillation, after addition of water (100 cx.) and 
sodium hydroxide solution (33%, 15—20 c.c.), is usually complete 
in fifteen toi twenty minutes, i^/ 20- Acid is conveniently used for 
titration. H. W. 

Estimation, of the Residual Nitrogen in Blood'Sernm* 
Fischer (ZeJtsch, phi/dol. Chem., 1918, 102, 266 — 274).“In 
the estimatio'ii of th^e residual nitrogen in blood-serum, it essential 
that the proteins should be so completely removed by precipitation 
that no' trace of the latter can be detected in the filtrate. This 
result can be achieved by precipitating with sodium acetate or 
chloride in the presence of acetic acid at 100*^, or by treatment 
with uranium acetate at the ordinary temperature. The author 
recommends the uranium acetate method, which yields values for 
the residual nitrogen varying from 20 to 90 mg. of nitrogen per 
100 cx. of bloo'd-senini. H. W. B. 

EstimatioB of Minimal- Quantities of Nitrites and 
Hydrogen Peroxide, either. Separate or Present together^ 
.A. Quaetaroli {GazzeMaj 1918, 48, i, 102—111).- I^oss than one 
part of nitrite per million of water may be detected i)y the blood 
red coloration given by a reagent containing potassium thio(5yaiiat(\ 
leiToiis sulphate, and nitric acid. The same reaction is given by 
hydrogen peroxide, potassium persulphate, and probably otiun: 
peroxygenated compounds, but not by chlorates or perchlorates. 
With hydrogen ' peroxide, the coloration produced is' leas intense' 
than that with nitous acid, but the reaction is more sensitive than 
any other for the peroxide. With 'nitrous acid, but not with 
hydrogen , peroxide, the coloration fomed disappears when the 
solution’ 'is heated rapidly to boiling with eoiicentrated hydrochloric 
acid and carbamide* ' [See J* Soc> Ghent* Ind.^ 731a.] T. H. P- 

Methods for fh.©' Estimation of Pbospboric AcM in Small 
Amounts of Blood. , W, /R. tihoon (/, Bwl Ckefh*, 1918, 36, 
33— 48).— *th 0 ^tlfe'hiibn df''the phosphoric acid 'is bteed.oh its 
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precipi Nation an strycliniue pliospiioinolybdate by a iiiodili cation of 
iIobp_ and ^Egerer's method (A., 1915, ii, 794). Tlie amoiiiit of 
precipitate is estimated nepbelometricaliy. IL W. B. 

Detection^ Estimation^ and Elimination of Arsenic and 
Mercury in Urine. Paul Duret {Oomp, rend, Soc, Biol, 1918, 
81, 736™-737, -737-^739) .™-See this voL, i, 561. 

Microcliemical Notices. O. Tunmx\nn {Fharm. Post., 1918, 

51, 341- -342, 353 — 354; from Ohem. Zentr,, 1918, ii, 401 — 402, 

Compare this vol., ii, 465). — II. Occurrence of a Gr^sfalUne 
Suhsta9ice in the Seeds of Strychnos nux vomica, L. — In a single 
instance out of ’several hundred seeds examined, considerable 
quantities of colourless needles of chlorogenic acid were observed. 

III. Identificatio'th of Arsenious Acid . — ^The extensioii of micro- 
chemical methods to chemical preparations is considered a hasty 
step b,y the author (contrast Wasicky and Mayrhofer, Zeitsch. 
allg, Osterr. A‘poth. Ver., 65 , 305) 3 the method should be 
restricted to drugs. Arsenious acid is best detected by sublima- 
tion from an asbestos plat© at a comparatively high temperature^ 
the method can be applied directly to powders, pills, and even to 
ointments. Destruction of organic matter, if necessary, can be 
conveniently effected by heating the material with sulphuric acid 
on the object'glass. The sublimed arsenious oxide crystallises in 
octahedra, tetrahedra, and, not infrequently, in monocHnic prisms. 
Should the crystals be small, addition of a little water or glycerol 
causes the formation of larger crystals. The sublimate should 
always be tested with silver nitrate ; for this purpose, it is dissolved 
in warm water beneath the cover-glass; on one side of the latter 
a drop of 0 * 1 % silver nitrate is added, and on the other side a drop 
of very dilute ammonia. A chrome-yellow precipitate, which 
slowly becomes brownish-yellow, is formed at the junction of the 
liquids. H. W. ‘ 

Silver-asbestos, Lead Chromate-asbestos and Lead Per- 
oxide“asb 6 stos. 0. Binder (Chem. Beit., 1918, 42, 522). — xA 
mixture of asbestos and finely divided metallic silver may be used 
for the absorption of chlorino in the combustion of organic sub- 
stances; asbestos mixed with lead chromate or peroxide serves for 
the absorption of sulphur compounds. The silver is prepared by 
reducing ammoniacal silver nitrate solution with zinc. ■ [See, 
further, Jr Soc. Ghem. Ind,, December.] W'. F. S. 

Errors iii Alkalimetry due to the Presence, of Carbon 
Dioxide in Distilled Water- G,. Bbuiins (Beitsch. anal. CJiem., 
1918, 67, 257—277). — Attention is directed to the influence of 
dissolved carbon dio'xide in' water and in standard ■ acid and alkali 
solutions on 'acidimetric and alkalimetric titrations. [S:ee, further, 
Jj Soc. Ghem. Bnd., 73'Oa.] ' ' W. F.' S. 

2 F — 2 
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Tlie lodotannic Reaffeat, 1> K. 'I^saka-Lotos anxl'^-'P* ! Palmas 
(Bulk Soi\ chim., 1918, [iv], 23, 391-^-400).— Tlie re<ig«it in a 
iure of 1 c.c. of iV/lO-iodino solution with 1 om, ol a 1% tannin 
solution, and is used to determine the alkalinity ol very dilni-e 
alkaline solutions. The prO'cedure is as follows. To' the 3 can 
of reagent in a porcelain dish, the alkaline solutiO'U is added wiih 
stirring until a dellnite red colour appears. From this point, tluj 
alkaline solution is run in gradually, and, after each addition, a 
drop of the mixture is tested on starch-paper. The end-point is 
reached when a blue colour is no longer formed on the test*papoi\ 
.From a table given in the original, the alkalinity of the solution 
may then be calculated, knowing the volume of solution used. 
By means of this reagent exact results may be obtained with 
alkaline solutions at a dilution of iV/ 10,000 to 1^/ 40,000. 

W. G. 

Simplification in the Estimation of Potassium. W. 
Huttner (Kali, 1918, 12, 178 — 179; from Chem, ZaiU\, 1918, ii, 
402 — 403). — ^The process depends on the substitution of barium 
bromide, BaBro, 2 H 20 , which is soluble in alcohol for the insoluble 
chloride. It is essential that the specimen of bromide should leave 
no residue when treated with alcohol; it is conveniently prepared 
from potassium bromide and barium carbonate, evaporation, and 
extraction of the residue with alcohol. 

A weighed quantity of the potassium salt is dissolved in cold 
water, an excess of a highly concentrated aqueous solution of 
barium bromide is added, and the mixture is shaken and made up 
to the mark. The precipitate settles well; it is filtered, and 10 c.c. 
of the filtrate arc treated with perchloric acid. Solution in cold 
water should be more generally adopted; specimens of carnallite, 
except as, regards any kieserite, are immediately dissolved. The 
residue does not generally contain potassium. If this should be 
the case, the carnallite contains notable quantities ol soluble 
potassium sulphates (polyhalite, langbeinite, etc.), and must be 
dissolved in the hot solvent. In this case, it is advi.sable to ’add 
hydrobromic instead of hydrochloric acid to preve'ut subsequent 
formation of barium chloride from the bxmmlide. H, W. 

Recovery ol Silver from Albwmose-silver Solutions and 
Methods lor the Analysis of the latter. G. Maub (Ghem, 
Zieit,, 1918, 42, 513- — 515). — Precipitation as chloride or thio-* 
cyanate in sulphuric acid solution is recommended for the recovery 
of silver from waste therapeutical albumose-silver solutions; the 
silver chloride or thiocyanate is subsequently collected, and fused 
with alkali carbonate and nitrate in order to obtain metallic silver. 
The most trustworthy methods for estimating the silver content 
of albumose-silver solutions are those based on the reduction of 
the .silver by lactose nr tannin' in alkaline solution, or on its .pre- 
cipitation as bromide, iodide, chloride, thiocyanate, or ferrocyanide 
xn acid solution. ' The ' precipitated silver or silver compound is 
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tlieii fused with alkali carbonate and nitrate^ the metallic silver 
dissolved in nitric acid, and titrated with thiocyanate solution. 
[See, further, J. Soc. Chew,, Ind.^ December.] W. P. S. 

Estimation of Magnesium. L. W. Winkuer {Zeitsch, angeio, 
Ohem,, 1918, 31, 211 — 212). — ^In the absence of large quantities 
of' potassium chloride or sodium chloride, magnesium may be pre- 
cipitated and weighed as MgNH^PO.^jGHoO. The precipitation is 
made at and the precipitate' is collected after twenty-four 
hours, washed with ammonia and methyl alcohol, dried over 
calcium chloride, and weighed. [See, further, J. Sac, Ohem, Ind.^ 
751a.] W. P. S. 

Analysis of Magnesite. V. Maori (Boll, chim, farm., 1918, 
47, 301 — 302).— The volumetric method given by Merck Guano 
& Phosphat Werkeii (A., 1909, ii, 619) for analysing magnesite 
does not give trustworthy results. The author describes a modifi- 
cation of the usual method, by means of which risk of loss by pro- 
jection during evaporation on a sand-bath is avoided. [See 
J. Soc. Chem. Ind,^ December.] T. H. P. 

Alkali Iodides as Reagents for Cadmium and Nickel. 
A. Agrkstini (Gazzetta, 1918, 48, ii, 30 — 34). — With a distinctly 
ammoniacai solution of a cadmium salt, 20 — 30% potassium iodide 
solution yields a heavy, whit© precipitate composed of regular octa- 
hedra and having the formula Cd(NH 3 ) 2 l 2 , whereas with a solu- 
tion of a copper salt no precipitate forms under similar conditions. 
With the same reagent, strongly ammoniacai solutions of nickel 
salts give a heavy, bluish-violet precipitate , of the formula 
Ni(NH 3 )(;l 2 , and consisting of microscopic, regular octahedra. 
Cobalt also gives a precipitate with this reagent, and must be 
removed before testing for nickel. [See J, Soc. Chem. Ind., 751a.] 

T. H. P. ■ 

Volumetric Estimation of Lead in Tin Plate. J. Deikinger 
(Zeitsch, Nahr. Gemmm,, 1918, 36, 66 — 67). — The metal is dis- 
solved in concentrated sulphuric acid, ammonium O'Xalat© solution 
is added to complete the solution of the iron, and the lead sulphate 
is collected and dissolved in hot 50% sodium acetate solution. 
Bromine is added to precipitate the lead as peroxide, and this is 
then collected, dissolved in sodium acetate solution, and estimated 
iodometrically. [See, further, J . Soc, Chem. Ind., 736a.] 

Gravimetric Estimation of Copper by means of Sodium 
Nitroprnssid© and the Separation of Copper and Mercury. 
Emil Votooex and Jan Pazoubek (Chem. Zeit., 1918, 42, 
475 — 476).— The solution containing the copper salt is treated with 
an excess of sodium nitroprusside solution acidified previously with 
A/lO-sulphuric acid, the mixture is diluted to 170 c.c., shaken for 
two to four hours, the precipitated cupric nitroprusside then 
collected on a tared filter, washed with water, dried at 110*^, and 
weighed. The precipitate contains ' 22*75% of copper. This' 
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metliO'd may be applied to the precipitatio'ii of copper in i'Jic*. 
presence of inorciiiy salts provided that sodium cliloiide is also 
added to prevent precipitation of mercuric nitropirussid© (compare 
this vol.j 238, 272). The mercury in the illtrat© from the 
cupric nitropriisside may be estimated as snlpliide or volumetric^ 
ally^ as described previously (Io(u cit.), [See, further^ J, flrM\ 
Oheni. Iml, 751a.] " ' W. P. S. 

lodoiiietric Estimation of Copper« I. M. Koltiiopf (.Plumn. 
Weekbladj 55, 1338—1346) .—A summary of the literature 

of the iodine method of estimating copper, and an account of‘ the 
■results obtained by varying the expernneutal conditions. 

A. J. W. 

Galliuni. L. M. Denkis and J. AuLmcrroN Beidgman (J, Anier, 
Ohem. So'C.j 1918, 40, 1631* — 1561).— The spark spectra and arc 
spectra of gallium, indium, and zinc have been studied with the 
object of ascertaining the amounts of each of these elements which 
could be detected in the presence of large quantities of the other 
elements by this means.' It is shown that 0'0046 mg. of gallium 
can be detected by means of the spark spectrum, the lines A = 4172 
and 4033 |x/x being used for the purpose. In the case of indium, 
0*0013 mg. may be detected by means of the spark lines A = 45 11 
and 4102 /x/x. In the presence of gallium, quantities of indium as 
small as 0’06% of the weight of the gallium are detectable by the 
spark spectrum, whilst in the presence of indium, quantities of 
gallium amounting to* 0*18% of the weight of the indium may be 
similarly detected. 

It is shown that the fractional electrolysis of a dilute solution 
of indium and gallium sulphates is capable of yielding perfectly 
pure gallium after about fourteen electrolyses. Pure gallium 
chloride can be obtained from mixtures of gallium, indium, and 
zinc by the fractional distillation of the chloride in a current of 
chlorincv 

The methods of estimation of gallium, were studied, and 
it is shown that precipitation as hydroxide by means of ammonia 
leads to low results, because of the tendency of the precipitate 
to adhere' to the beakers. Satisfactory results are obtain eel 
by precipitating gallium hydroxide from slightly acid solutions by 
TOeaiqs qf sodium azide in boiling solution. Equally. good results 
are ' obtained by precipitation of the hydroxide by adding sodium 
sulphite to the solution and boiling vigorously for four minutes. 
The last method has the advantage that physiologically active 
gases are not given off during the boiling, and so it is more agree- 
able to work 'with. 

Zinc can *be ■ estimated in the presence of gallium by 
adding an exc«s of ' potassium mercuric thiocyanate to a 
slightly acid (H^g 04 ) solution of the sulphates. After keeping 
for several hours,'' the precipitate of zinc .mercuric' thiocyanate' is 
ffltered^ in 'a ■ Gooch '' crucible nnd dried at 105—110^. "The filtrate 
is acidified with 'hydinohloric acid and the mercury remqyejl.by 
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hydrogen sulphide, and, after boiling to. expel the excess of 
hydrogen sulphide, the gallium is estimated as hydroxide by means 

of poiaBsiimi siiipliite. 

Mixtures ol gallium and indium are separated and estimated 
as folloiws. So'iutioiis containing small amounts of both elements 
a, re largely dikited and treated with a small amount of 
liydrochiorio acid, and then exactly neutralised with sodium 
hydroxide, an excess of 1*5 grams of sodium, hydroxide is added, 
and the solution boiled for several minutes. The precipitated 
indium hydroxide is well washed, dissolved in hydrochloric acid, 
and the process repeated. Finally, it is dissolved again in hydro- 
chloric acid, and precipitated by ammonia, washed, dried, ignited, 
and weighed, as oxide. The filtrates and washings from each pre- 
cipitation are combined, and the gallium precipitated as hydroxide 
by means of sodium sulphite, as described above. 

The separation of gallium and aluminium is elected in the follow- 
ing way. The aluminium is precipitated as hydrated chloride by 
adding 60 c.c, of hydrochloric acid to the solution, and then 60 c.c. 
of ether. The flask is immersed in cold water and the solution satu- 
rated with hydrogen chloride, when hydrated aluminium chloride 
is precipitated. This is filtered on a G-ooch crucible, washed with 
a mixture of 30 c.c. hydrochloric acid and 30 c.c. ether, and then 
dissolved in water, and the aluminium estimated as oxide in the 
usual way. The combined filtrates and washings are treated with 
a small amount of sulphuric acid and heated to expel the ether, 
and most of the hydrochloric acid and the gallium estimated as 
oxide after precipitation with sodium sulphite. Three methods of 
separating and estimating mixtures of gallium, indium, and zinc, 
and one method of estimating mixtures of gallium, indium, zinc, 
and aluminium, are described. For details of these, the original 
paper should be consulted. 

Gallium selenate* has been prepared by digesting gallium 
hydroxide in selenic acid solution at the boiling point 
for several hours. After filtration, minute^ very soluble crystals 
were obtained which show oblique extinction. The air-dried 
salt has the formula Ga«(Sc04,)3,16H20, hut there is evidence 
that the salt which separates from water solution at the ordinary 
temperature is Ga2(Se04)4,22H20. The air-dried salt dissolves in 
water to the extent ol 1 part in 1*74 parts of water at 25^, 
Gallium coesium selenate alum has been prepared by ciystallising 
a mixture 'of the two salts. This substance dissolves in water to 
the extent of 1 part in 24 T parts of water. The solubilities of 
ammonium gallium., and csesium gallium sulphate alums have been 
determined in water, 50% .alcohol, and 70% alcohol. The follow- 
ing ■ solubilities were found : ammonium gallium alum,, l^part dis- 
solves in 3*24 parts of water, 4600 parts of 50% alcohol, and 
11,400 parts of 70% alcohol; coesium gallium alum, 1 part dissolves 
in, 66*2 parts of water, 25,800 parts of 50% alcohol, 'and 28,000' 
parts, of 70%' alcohol. The solubility determinations were made at 
25 ^ ' ' " '' ' '' 



il 458 


ABSTRACTS OjB’ OHBMICAL FABERS. 


Magneto-daemistry. Applications to Analytical Chem- 
istry. II« A. Quaetarom {Gazzetta, 19i8, 48^ i, 

Hie metkod previously devised (A., 1916, ii, 123) for the esimi-^ 
atio'H of magnetic salts in solution by measuring tlie magnetic 
susceptibility may be replaced by the procedure described bek>w, 
which may be used with magnetic fields* of moderate intensity and 
requires no special apparatus. By means of truncated conical 
poles with circular faces, a field is obtained in which a zone of 
great intensity is separated sharply from one of feeble intensity. 
The solution to be examined is introduced into a small tube of 
about 8 mill, internal diameter, and above it is placed, carefully 
and without mixing, coloured water. The tube is then arranged 
so that the surface of separation of the two liquids corresponds 
with the lower point where the poles begin to diverge. When the 
magnet is excited, the water bulges out into the magnetic solution 
beneath without sensibly mixing with it, and if the field is suffici- 
ently intense and the susceptibility of the solution great enough, a 
globule of the water becomes detached and remains suspended in 
the magnetic liquid. The phenomenon is visible with weak Helds 
and dilute solutions which yield scarcely perceptible indications by 
Pliicker’s or the U-tube method, Naturally, the results become 
more marked as the specific gravities of the two liquids approach 
equality. 

In the application of this phenomenon to quantitative analysis, 
a standard solution of ferric chloride containing a little hydro- 
chloric acid is placed in the lower part of the tube, and the solu- 
tion of the ferric salt to be analysed carefully pipetted on to the 
top of this solution; the upper liquid is then gradually diluted 
with successive diminishing quantities of water until only a just 
perceptible bulge slowly appears; the magnet should be excited 
for at least a minute, and the disappearance of the phenomenon 
when the cunmt is interrupted employed as a control. The results 
thus obtained with ferric chloride solutions of the respectivei con- 
centrations 0*519, 0*2076, 0*0798, 0*0322, 0*0129, and 0*00515% 
were 0*5176, C)*20T(}, 0*0794, 0*0318, 0-0126, and 0*00500% with a 
field of 12,000 gauss, and 0*5181, 0*2073, 0*0795, 0*0320, 0*0127, 
and 0*00504% with a field of 30,000 gauss; in the latter case, a 
0*002% solution gave the value 0*00184%, 

, As the magnetic susceptibility of ferric sulph.ate is, for certain 
concentrations, rather higher than that of the chloride, the sulphate 
ion should be removed by precipitation with barium chloride, 
foHowed by either filtration or decantation. The actual deter- 
mination then occupies usually about fifteen minutes, and at most 
2 C.C. of the 'liquid are ne'Cessai*y. The sui*fac© of separation is 
often visible owing to variation in the refraction, but it is con- 
venient to add on,e of the ordinary indicators to the water used 
for dilution. 

The determination of iron, in this way is not' affected by the 
presence in the solution of aluminium, phosphoric acid,, etc., but, 'if 
manganese or 'chromium salts are present, modification is necessary, 
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Wlien, as is usually the case, the manganese is in small proportion, 
it may be determined colorimetrically and the percentage found 
subtracted directly from the percentage of iron found by the mag- 
netic method, the atomic weights of the two elements and the 
susceptibilities of their salts differing only slightly. With marked 
quantities of manganese, the latter should be converted into per- 
manganic acid, which is virtually non-magnetic ; the manganese 
is thus determinable from the difference "of the susceptibilities 
before and after this transformation; also, when chromium is pre- 
sent, this is converted into chromate, which is negligibly magnetic. 

The optimum concentrations for the chromium, manganese, 
nickel, and cobalt solutions to be used are given, and the applica- 
tion of the method described to (1) volumetric analysis with per- 
manganate, (2) volumetric analysis with dichromate, and the 
analysis of mixtures of chromic salts and chromates, (3) the analysis 
of solutions containing feiTOcyanides, ferricyanides, thiocyanates, 
and organic matter. T. H. P. 

Influence of Iron and Organic Matter on the lodometric 
Estimation of Chromium. B. Lauffmann {Ledertechn. BimdscJi., 
1918, 10, 37—39; from Ohem. Zentr., 1918, ii, 310— 311).— If 
oxidation is effected with sodium peroxide, the results are high in 
the presence of notable quantities of iron, in consequence of in- 
creased separation of iodine; when considerable amounts of hydr- 
oxides or silica are formed during fusion or subsequent acidiffca- 
tion and are removed by filtration, the results are low, owing to 
adsorption of chromium. If the precipitate consists of bases which 
do not cause the separation of iodine and are soluble in hydro- 
chloric acid, it is dissolved in this reagent, and the chromium is 
estimated in the solution. Large amounts of organic matter cause 
inexact results when the oxidation is effected with sodium peroxide, 
since, unless completely destroyed, they give rise to substances 
which delay the separation of iodine and cause the end-point of 
the titration to bo indeffniteu In the presence of considerable 
quantities of iron or organic matter, oxidation is conveniently 
effected with a mixture of sodium carbonate (120 pai'ts), potassium 
carbonate (40 parts), and potassium chlorate (8 parts), or, in 
absence of organic matter, by treatment with Mohr’s salt .(com- 
pare Schorlemmer, this vol., ii, 372). In presence of organic 
•matter, oxidation may be achieved with potassium permanganate 
(compare Schorlemmer, loc. eit.), and the chromium may be 
estimated in the filtrate. . , ■ H. W. 

Analysis of Molybdeniam Compounds by Yolatilisation in 
a Current of Carbon TetracMoride Vapour. Paul Jaykasch 
and Otto Laubi (/, pr. Ghem., 1918, [ii], 97, 154 — 181). — ^The 
molybdenum compound is heated at 400^ to 560*^ in current of 
carbon tetrachloride vapour; the molybdic acid volatilises, and is 
collected in a receiver, evaporated with nitric acid, ignited, and 
weighed. The method is generally applicable to' molybdates^ and 
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oires, and may be used for tlie analysis of lerroiiiolybdeiiiiio {iiid 
iiiolybdenuin silicide; in tbe ease of tlie last twf:> oO:Xii|)oinKis, 
silicon and iron also volatilise, and are separated siibseqiieiitly 
from the iiiolybdic acid. [See, further, J. Soe, (Jlwni, lud,^ 732a. | 

W. P. S. ' 

Analysis of Tnngsteii Compoimds by Yolatilisation in 
a Ctirrent of Carbon Tetrachloride Yapomr* Jannasch 

and Robeet Leiste (J. ;;r. Ghem.^ 1918, [ii], 97, 141 — 153).— 
Tungstic acid is readily volatilised when heated in a current of 
carbon dioxide saturated with carbon tetrachloride vapour. The 
volatilised substance is collected in a receiver, and subsequently 
evaporated with nitric acid, ignited, and weighed. The method 
may be applied to the estimation of tungsten in ainnionirini 
tungstate, sodium tungstate, calcium tungstate.', lead tungstate, 
scheelite, wolframite, etc. [See, further, J. Hoe, (Jhem. Inch, 
732a.] ■ ' ' . ' W. P. S. 

A Method for the Rapid Analysis of Mixtures of 
Chlorinated Toluene, _ Heebeet A. Lubs and Artucje B. Claek 
(/. 'Amer, Chem, Hoc,, 1918, 40, 1449 — 1453). — The sample (about 
0'5 gram) is placed in a sealed tube with water (10 c.o.) and briskly 
shaken in a bath of boiling wa.ter for two ho'nrs; the contents of 
the tube are washed into a small assay flask, and the tub,e ia rinsed 
out with water (free from carbon dioxide) and with alcohol if any 
benzoic acid remains. The solution is then titrated with alkali in 
the presence of thyinolsulphophthalein according to the authors’ 
method (this vol., ii, 449). The percentage of benzotrichloxide 
(x) is calculated from the benzoic acid formed; the percentages of 
benzyliden© chloride (?/) and benzyl chloride ( 2 :) are derived from 
the following relations: 2 ! = 100; 0*545«f + 0*434;/ 4- 0*2810 = 

per cent, side-chain chlorine. The method is very suitable for 
plant control work, and, if certain precautio.ns are taken {lac, cif,)^ 
will give a high degree- o-f accuracy. H. W. 

New Method of Determimiig the Amount of Methyl 
Alcohol in Mixtures of Ethyl and Methyl Alcohols. William 
Toplis.' (Am^er, J, 1918, 90, 636—640), — The method 

is deligned principally for the rapid testing of denatured spirits, 
and is based on' the measurement of the volume of hydro-gen 
evolved by sodium from the alcohol previously dehydrated by treat- 
ment;' 'with ' fused potassium, carbonate. The determination is 
carried out by comparison with a sample of denatured alcohol of 
known cojnpo#ion, so that a'' correction for temperature and 
pressure ai the gas is not necessary. The sodium on the end of a 
needle is suspended hy' a thread passing through the gas-leading 
tub,©. The reaction is ,ca;:ried out in a test-tabe, to which six 
drops 'of the 'alcohpl to he'te-sted are add^ed. ' The gas is' evolved 
when t-he thread is’^released; after, bringing the gas-delivery, qrifice 
under an mv©rt©(| '%rett©4filled with light' petroleupi "and sup- 
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potted ill a liydrometer jar containing the same liquid. [See, 
fiirtlier, /. Soc. Ghem. In<L, 711a.] J, F. B. 

Colorimotric EstiinHtioB. of Plioaols in tJio Blood™ Stanley 
R. Benedict and Ruth G. Theis (J. BioL Ghem., 1918, 36, 
95 — ^98).— -The inetliod consists in removing tlie proteins by boil- 
ing witk dilute acid and alumina cream, and tlien estimating tke 
total plienol + uric acid by a modification of tb© metliod of Polin 
and Denis (A., 1912, ii, 1011), using the phosphotuiigstic-piiosplio- 
molybdic reagent, excess of sodium carbonate, and, in addition, 
sodium hydrogen sulphite, which has a marked clarifying action. 
The colour is compared with that obtained from a standard 
resorcinoi solution (0'581 mg. in 5 c.e., equivalent to 0-5 mg. of 
phenol in 5 c.c.), which may be preserved unchanged for several 
months. The uric acid is then estimated in another sample of the 
blood, and the difference gives the required content of phenol in 
the blood. H. W. B. 

Colorimetric Estimation of Cholesterol in Blood ; Estima- 
tion of Coprosterol in Fseces. Victor C. Myers and Emma L. 
Wabdell (J. Biol, Ghem., 1918, 36, 147 — 156), — One c.c. of the 
blood, plasma, or serum is mixed with plaster of Paris and, after 
drying, directly extracted with chloroform. The extract contain- 
ing the cholesterol is treated with acetic anhydride and concen- 
trated sulphuric acid, and the colour which develops is compared 
with a standardised aqueous solution of naphthol-green B. 

For the estimation of coprosterol, the faeces are treated with 
calcium and sodium hydroxides to saponify fats and remove bile 
pigments, and the residue is mixed with plaster of Paris and ex- 
tracteid with chloroform, as indicated for the estimation of 
cholesterol in the blood. Normal human blood contains from 
OTOO to 0‘164% of cholesterol. H. W. B. 

Estimation of AMose Sugars by means of Iodine in 
Alkaline Solution™ Applications* H. Colin and 0, Litvin 
Qkdl', Soe, ehim., 1918, [iv], 23, 403 — 405). — A slight modification 
of ' Bougaulhs method (compare A., 1917, ii, 395), the alkaliu© 
solution used containing 35 grams of sodium phosphate and 50 c.c. 
of if -sodium' hydroxide per litre. An A/lO-solution of iodine is 
used, and considerable excess added, the volume of alkaline solu- 
tion used being double That of the iodine solution. The reaction 
is complete after one hour, and the excess of iodine is titrated' back 
after making th© solution just acid with sulphuric acid. Satis- 
factory results were obtained with the roots or tubercles of , arti- 
chokes andnhicory. W. G. 

[Estimation] of Formic Acid, Acetic Acid, and Jiactic 
Acid' [in Admiictures]. Jsenosukb Onodera (Bef\ 
landiif. Foneh., 1917, 1,'231 — 2'69). — The three, acids are extracted 
with ether from tbeir aqueous solution j a portion of 'tlie extract is 
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oxidised with permaiigauate in alkaline (sodium carbonate) solu- 
and the 'excess of permanganate' then titrated, lliis gives 
tk© foonic acid and lactic acid together. Anotlier po'rtio'ii of the 
extract is oxidised with permanganate, and the oxalic acid result- 
ing from the oxidation of the lactic acid is precipitated as calcium' 
oxalate and estimated volumetrically. Acetic acid is estimated by 
extracting a third portio'ii with ether, diluting the extracted acid 
to 100 C.C., and distilling the solution until 96 c.a of distillate 
have been collected; under these conditions, the distillate wrlll con- 
tain 84*49% of the acetic acid. [See, further, J. Soc, Ghemi. Zmf., 
715a.] ' W. P. S. 

New Method for th© Accurate Estimation of the Content 
of Fatty Acids in Soaps. E. Bosshaed and F. Comte (iJcZr. 
Chim. ActGj 1918, 1, 251 — 270). — Errors are introduced in the 
estimation of th© fatty acids in soaps when these are weighed as 
such, owing partly to the O'Xidation of the unsaturated acids and 
partly to the volatility of the lower fatty acids. Th© authors 
describe a method in which the acids are weighed in the form of 
the lead salts. An ethereal solution of the acids is evaporated in 
contact with lead oxide, the increase in weight thus representing 
the weight of the acid anhydrides. [See J. Soc. C'kem, Ind., 
707a.] ■ C. S. 

Biocliemical Colour Tests. I. Thiophen Test for Lactic 
Acid. A Colour Test for Aldehydes. William Robert Eeaeon 
{Biochem. 1918, 12, 179 — 183). — The thiophen reaction for 
lactic acid is due to the production of formaldehyde and, chiefly, 
acetaldehyde from the lactic acid, which interact with the thiophen 
in the presence of excess of sulphuric acid to give the cherry-red 
colour. Acetaldehyde is much less stable in dilute than in strong 
sulphuric acid, and consequently if there is more than a trace of 
water present at the outset, the acetaldehyde will be destroyed as 
it is produced, and the thiophen will give no coloration. 

The following gene'ral test is described :Cor the detection of 
aldehydes. A couple of drops of a 0*2% alcoholic solution of 
thiophen are added to 5 c.c. of concentrated sulphuric acid (free 
from nitrites and nitrates) and mixed. On adding a drop of a 
weak solution of an aldehyde, a red colour develops and spreads 
'through the acid. The test is sufflciently delicate to detect 1 pari" 
of formaldehyde in 100,000. The colour varies slightly with 
different aldehydes; substituted aldehydes, such as chloral, p-hydr- 
oxybenzaldehyde, etc., also give the test. Th© colours produced by 
this test are all discharged by a few drops of water, but are re- 
produced on the addition of more sulphuric acid. Th© author 
suggests the term hydrocnic to describe this and similar tests 
in which the colour produced is unstable towards water. 

On the addition of phosphoric oxide to a mixture of thiophen 
and acetaldehyde in light petroleum, interaction occurs, and one 
of the products' is an orange liquid^ b. p. 12P (decomp.), which 
may be dithienylmethylmethane, CH 3 *CH(C 4 HaS)jj. ' H. W. B. 
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Crisiiier Test for tlie Detection of Foreign Fat in Butter, 
Lard, etc. Alan W, Stkwart {J. State Med.^ 19 I 83 26, 
1)12" — 316).~-™Tlie following modijicatioii of -Crismer’s test (A.^ 1896, 
ii, 506) gives values for different fats which appear to he sufficiently 
distinctive to render the application of the test of value for the 
detection of adulteration in butter, lard, etc. Three c.c. each of 
iiltered fat and absolute alcohol are pipetted into a test-tube and 
heated over a small flame until the mixture, which, is continuously 
stirred with a theimometer, has become clear. The tube is then 
removed from the flame, and the contents stirred until turbidity 
reappears. The temperature at which this occurs constitutes the 
Crismer number. Butter-fat gives a result varying from 50*5 to 
57, whilst margarine has a value above 66 if it is composed of 
animal fat and under 50 if prepared from vegetable fat. The 
fat must be free from moisture and quite clear, and can ' generally 
be so obtained by filtration through a dried filter-paper at 100°. 
The Crismer values of other fats and oils are as follows: lard, 76 
to 77; sesame oil, 67*5; almond oil, 64; cotton-seed oil, 61’5 ; 
arachis oil, 57*5; olive oil, 56; cocoa butter, 47; tallow, 34*5; palm 
oil, 22; cocoanut oil, 15 to 19*5; palm kernel oil, 13*5. Rap© oil 
is insoluble at the boiling point of the mixture with alcohol. 

H. W. B. * 

New Method of Estimating Phosphatides. C. Ciaccio 
{Arch, farm, sper, $ci. aff,, 1917, 24, 231 — 234; from Physiol. 
Ahstr., 1918, 3, 309). — The methods of estimation are given in 
full, and from the results the “ phosphatide index,” which is the 
ratio of fatty acids to* lipoid phosphorus, is calculated. The index 
is lessened in certain pathological states, indicating partial cleavage 
of the lipoids. 'W- 

The Us© of Benzaldehyd© Sulphite Compounds^ as a 
Standard in the Quantitative Separation and Estimation of 
Benasaldehyde and Benzoic Acid. G. A. Geiger (/ . Amer, Oheni, 
Sac,, 1918, 40, 1453— 1456).— The work was originally commenced 
with a view to the analysis of toluenes chlorinated in the side- 
chain based on an estimation of benzaldehyde and benzoic acid. 
The procedure is quite accurate and useful for control analyses, 
but inferior in point of speed and ease of manipulation to- the 
method of Lubs and Clark (this voL, ii, 460). In the pre- 
liminary work, benzaldehyde was found to be unsuitable as a 
standard, as it is too readily oxidised, but the bisulphite com- 
pound, Ph 0 H 0 ,NaHS 03 ,|H 20 , fulfils the required conditions. ^ 

The estimation is carried out as follows. Solutions containing 
as a maximum 0*5 gram of benzaldehyde and benzoic acid are 
made distinctly alkaline with sodium hydroxide and extracted 
with three portions of ether (each 25 c.c.); the combined ethereal 
extracts are treated with freshly distilled phenylhydrazine (1*6 
gram) and 10 c.c. of a solution of acetic acid in ether (10%). The 
solution is evaporated in a current of air, the residue mixed with 
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water (50 c.c.)^ and ilie insoluble beir/jdichnscf^heJiylliydra^jnit* 
collected in a tared Goocb. crucible,, dried for two' hours at 70'-’ 
ill a vacuum j and weighed. 

The solutioiy from which the benzaldehycl© has been extracted 
is rendered slightly acid with hydrochloric acid (1:3), extracted 
with chloroform (25 c.c.), saturated with salt, and three times 
extracted with chloroform (25 c.c, for each extraction). Tlio 
chloroform is removed at the ordinary temperature, and the residue 
dissolved in neutral 50% alcohol and titrated with soditiin 
hydimid©. 

If the ethereal solution of benzaldehyde is washed with 25 c.c. 
of 0*2iy -sodium hydroxide, the quantity of- benzoic acid separated 
is larger and the accuracy of the method is increased. H. W. 

Estimation of Acetone in Smokeless Powders « A. Pikrohi 
(A tti E. A.ccad, Lincsi, 1.918, [v], 27 , ii, 52“^ — 57). —A method is 
described by means of which the losses attending the conversion 
of acetone into iodoform and the estimation of the latter are 
avoided. [See /. Soc. Clem. Ind,, 749 a ,] T. H. P. 

Estimation Tof Acetone'^ [in Urine. Sauf/o pharnL ; 

Giorn. farm, cUm,, 1917, 66, 27; from FlijfSiol, Ahstj\, 1918, 3, 
327). — Tartaric acid is added to 200 c.c. of urine, which are then 
subjected to distillation. To 50 c.c. of the distillate, a solution 
of iodine in potassium iodide is added, and then a slight excess 
of potassium hydroxide. The precipitated methyl iodide is washed 
with' water and then heated under a reflux* condenser with fuimiig 
nitric acid and silver nitrate. The silver iodide thus form.ed is 
washed, dried, and weighed. The weight multiplied by ()T171 
gives the amount of acetone. H. W. B. 

New Volwmetric Method for the Estitoation of Uric Acid 
in Blood, Jj, d. OirETMA,x arul A. Lfhrmank (/. Bi.(A Ohevi'., 1918, 

36, 157 — ITO),- TIu‘j f>roieius in the blood are coagulated i\y lieat 

iu the presence of dilute acetic acid, and, after hltratiou, i.he urict 
acid in the filtrate is precipitated ' by the addition of uichcl, acetaio 
in the presence of sodium carbonate.' The uric acid I’n the prt!- 
(jipitate is subsequently estimated by adding an excess of st<':UKlar<l 
iodine solution and titrating the excess with thiosulphate solutio-n, 
using starch as' indicator. H. W, B. 

Estimation of th© Purine Bases in Nucleic Acids after 
Cleavage ^ without ' the Production of Humin. 'll. Feuugbn 
(Zeitsch. flysiol. Ghem*y 1918, 102 , 244 — 261).— The nucleic acid 
is heated 'with a solution of sodium hydrogen sulphite at 16'0*^ 
under pressure, , whereby a colourless, humin-free, hydrolysate is 
obtained. On cooling,; the, guanine separates 'quantitatively, whilst 
the adenine in thp filtrate is .precipitated as phosph.otungstate, then 
converted inte the', > tilyer ..sulphate conipouncl, an,'d finally weighed 
as picrate. “W. 'B.' 
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Mentification of Purine Bases in Drugs « O. Tunmann 
(J/harni, iVxs^., 1918, 51, 305 — 306; from (Jlhcrii. Zent 7 \^ 1918, 
ii, 219”-“!22()),— Of tlie tliree known pro-cesses, sublimation on an 
asbestos plate and detection with gold chloride (if concentrated 
hydrochloric acid and gold chloride solution [3%] are added) yield 
trustworthy results; the benzene process is less satisfactory, A 
new method, in no way inferior to the gold chloride process, 
depends on the use of . ammonia and chloroform. The section or 
powder is moistened with ammonia (this causes a strong green 
coloration with raw coffee), co-vered, treated with chloroform, and 
the liquids are mixed by inclining the slip. Separation of crystal- 
line purine bases occurs within a few seconds with coffee, kola, and 
tea, more slowly with theohroma, and still more slowly (after 
about five minutes) with Paullinia cufana. The colourless needles 
either lie singly or are grouped in bundles. 

Sublimation does not affect the free purine bases only, but the 
combined bases are also* decomposed and the purine sublimes. 

The ammonia-chloroform process only permits an approximate 
localisation -of 'the bases. - H. W. 

Application of Microchemical Methods to the luirestiga-. 
tion of Drugs. III. Acetoanilide, Acetphenetidide, Anti- 
pyriney Amidopyrine (Pyramidone) . Adolp M ayehofee (ZeJtsch 
Allg. Osterr, Afoth, Ver., 1918, 56 , 39 — 41, 47- — 48, 57 — 60; from 
Ghem, Zentr,, 1918, i, 1196 — 1197). — The microchemical recogni- 
tion of acetanilide, phenacetiii, and antipyrine has been described 
recently by Tunmann (A., 1917, ii, 551). Acetanilide may be 
detected by the melting point, crystalline form of aniline sulphate, 
and recognition of the acetyl group by ferric chloride. Identifi- 
cation of acetophenetidide depends chiefly on the reactio-n with 
nitric acid, the m. p., the crystalline form, and the sublimation. 
Antipyrine may be identified by m. p., sublimation, the 4‘onitroso- 
aritipyrine reaction, the ferripyrine reaction, and by Wasicky's 
method with j^diiuethylaminobenzaldehyde (this method is suit- 
able Ibr the detection of antipyrine as an impurity in other drugs) ; 
trhe latter test is conveniently performed by waraning antipyrine 
witli ;/7-dimcthyia3ninob6nzaldehyde, when a deep yellow solutioii 
is formed, which becomes red after addition of a drop of water. 

Pyramidone sublimes undecomposed slightly above its 'melting 
point, generally in droplets, which become crystalline when rubbed ; 
the crystals appear as rectangular 'or‘ quadratic plates or as rect- 
angular needles, generally united in clusters or twin crystals, The^ 
mercury doubib salt crystallises, in needles or quadratic ' plates ; it 
separates from '.alcohol in needles grouped in rosettes, to which 
slender, dendritic, crystalline threads are frequently attached. 
'The potassium iodide-iodine reactio'n is much more sensitive; the 
yellow' crystals obtained in dilute sulphuric acid S'olution dissolve 
when warned and separa^te again^ on^ cooling as yellowish-brown, 
rectangular needles, 'sometimes pointed, frequently united ' to iorm 
aggtegates* The' reactions "’with hydriodic acid, "zinc chloroiodide, 
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and potass, itiTi. Jiiercnry iodide are also very sen, sit! vo. Hilicuv- 
tungstic acidy after vigorous boiling in liydroclilo'i'ic, a,ci(i soIiitii),n, 
yields regular, six-sided, almost colourless crystals ; witb, antipyriiio 
it gives only droplets, and does not react with acetanilide or 
plienacetin. Picric acid causes tlie separation O'i’ groups of yellow 
needles from a solution of pyrainidone in hydrochloric acid. 

H. W. 

¥oltiBietric Estimation of Histidine and other Glyoxaline 
Deri¥ati¥es» C. L. Lautenschlagee {Zdisch. physioL Ghemi,^ 
1918, 102, 226 — ^243). —Histidine can be estimated quantitatively 
by treating its solution with an excess of diazobenzenesid, phonic 
acid, boiling with alcohol to destroy the excess of the acid, aiir! 
then titrating the ' stable histidine dye with titanium trichloride 
by Knecht and Hibberts method (A., 1903, ii, 509). An alterin 
ativo' method consists in adding standard silver nitrate to the 
histidine solution until a drop no longer gives a red coloration 
with' an alkaline solution of diazobenzenesulphonic acid. As only 
the free base reacts with the diazo-acid to form a red dye, whilst 
the silver salt gives no colour reaction, the end-point is revealed 
by the non-appearance of the red coloration. 

,, For its estimation in prolein, the histidine must first be separated 
from the other products of hydrolysis, especially tyrosine, and this 
pan be effected by means of silver lactate or mercuric chloride, 
which form insoluble compounds with histidine. H. W. B. 

The Berberine Nitrate? Test with Hydrastis Powder. 
Otto Ess {Schweiz. Apoth, Zeit., 56, 104 — 105; from Glum. 
Zentr., 1918, ii, 226). — The microchemical detection of berberino 
in hydrastis powder is best effected in the following manner: the 
powder is rubbed with a drop of alcohol and treated with two 
drops of nitric acid (30%) ; after a short time, yellow needles of 
berberine nitrate, up to 60 ja in length, and generally united in 
clusters, separate. The needles disappear when warmed, and the 
solution becomes red. H. W. 

DifierentiatioH between Egg-albnmm and Pathological 
Alfouminoid.s. C. Pagel {BulL ScL FhcmmooL, 1918, 25, 
117—118; from Ghem. Zmtr,^ 1918, ' ii, 76). — The following 
methods ^are considered trustworthy: (1) Salkowski's reaction. 
Nitric acid (D 1*2) is added drop by drop to the cold urine until 
a permanent turbidity or precipitate is obtained, followed by an 
equal volume of alcohol (95%); in the presence of urine^albumin, 
complete solution occurs, whilst with egg-albumin the turbidity is 
increased or a precipitate formed; in the course of twelve to 
twenty-four hours a considerable evolution of gas occurs in certain 
circumstances. (2) The urine is shaken with an equal volume of 
a mixture of ether (4 parts) and alcohol (95%, 1 part); in the 
presence of; urine-albumin, a thin skin is at most fo-rmed between 
the layers, whilst with egg-albumin a thick layer filled with bubbles 
of air, which only' "slowly ' subsides', is produced.;, the aqueous- 
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alcoholic layer is cloudy and yields a pi'ecipitate witMn twenty- 
four hours. (3) A mixture of urine (10 c.c.) and alcohol (95%, 
100 c.c.) is filtered after half an hour, and the filter-paper is 
pierced; irrine-alhiinoins dissolve in a few c.c. of water, whereas 
egg-albumin in quantities above 2 grams per litre remains un- 
dissolved. H. W. 

Detection of Egg-albumin in Urine. C. Barbp; {Bull. ScL 
Pharmacol, pi8, 25, 118-— 121; from Chem. Zentr., 1918, ii, 75). 
— Three to four c.c. of a mixture of 30 c.c. of ammoniacal copper 
oxide solution (prepared by repeatedly pouring 100 c.c. of officinal 
ammonia solution over about 1 gram of copper) diluted with acetic 
acid to 100 c.c. are cautiously introduced beneath 3 — 4 c.c. of clear, 
fresh urine in a test-tube. In the presence of egg-albuniiii, a 
more or less transparent, sharply defined ring is formed at the 
junction of the layers; with quantities of less than OTO gram per 
litre, reaction occurs within three minutes. H. W. 

Tbe Simnlation of Albuminuria (Detection of Egg- 
albumin). Ed. Jitstlv-Mueller ( J . Pharm, Chm., 1918, [vii], 18, 
201 — 204).“— For the rapid and exact detection of egg-albumin in 
urine, a slight modification of MaureTs reagent is advised. The 
new reagent is prepared by mixing together 25 c.c. of 33% aqueous 
sodium hydroxide, 5 c.c. of 10% copper sulphate solution, and 
70 c.c. of glacial acetic acid. With this reagent, a ring is formed 
at tlie surface of contact of the two liquids in 30 seconds, as 
compared with 75 seconds with Maurel s reagent, 150 seconds if 
ihe copper sulphate is not added, and 1200 seconds with acetic 
acid alone. W. G\ 

Preparation of Teicbmann’s Hsemin Crystals. . N. Bokaritts 
(Vierthjschr. fjer. Med. offentl Samt{iU‘weHe}\ 1918, [iii]. S5, 
256 — 259; from Ohem. Zentr., 1918, ii, 121—122). — The most 
suitable reagent is a mixture of acetic acid (100%, 3 parts) and 
saturated common salt solution (0*3 part). The suspected stains 
are moistened with three or four drops of the reagent, and the 
liquid is pressed on to an object-glass; the preparation is covered 
and evaporated or boiled. Alternatively, a small quantity of the 
suspected substance is scraped on to an object-glass and moistened 
with three or four drops of the reagent, the subsequent procedure 
being the same as that described above. Special precautions need 
not be observed during the heating. H. W. 

Analyses of Blood-gases. I. Qualitative and Quanti- 
tative Detection of Acids in ^ Small Quantities of Blood 
by Estimation and Distribution Equilibria. H. Straub 
and Klothilde Meier (Biochem. Zeitsch., 1918, 89, 156—177). — 
The laws of mass action regulate the relationship between {a) the 
undissociated, (h) the dissociated parts of electrolytes in the blood, 
and (c) the hydrion concentration. If two of th^e are hnown, 
the third can be ■ calculated. A method is described for determin- 
ing whether acids stronger or near the 'strength of 'carbon dioxide ^ 
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are ]}reseiit wliicli depeiuls on the Bolubiliiy 0 't‘ carbon dioxide in 
blood or BOTOii. It consists in tlio deter,rTiin,fd;aon of tlie equilibria 
of clisti'ibiition between carbon dioxide and tlie noii-volatii© acids 
of tb© blood. The determination of the absolnto sO'liibility of 
carbon dioxide at a given partial preastire of the gas, or at a given 
hydrioii concentration, gives a means of estiiTuxtiiig the amount ot‘ 
pathological acids present in blood. Vai'ious examples of the use 
of the methoid are given. S. B. S'. 

Estimation and Meaning of Ferments in Gastric Juice. 
L. Michaelis {.Deutsch. vied. Woeh.^ 1918, 44, 085—689; frO'in 
OJiem. Zentr.^ 1918, ii, 288 — 289).- — The cO'niTnimication deals 
with rennet and pepsin. In the estiniatioii of the former, the 
action of gastric juice on milk is com])arcd with that of a standard 
solution of rennet prepared from a known, stable rennet prepara- 
tion, such as Merckxs rennet tablets. 'The interpretation of vary- 
ing concentrations of rennet and hydrochloric acid in the gastric 
juice is discussed. 

The estimation of. pepsin depends o^n the fact that certain solu- 
tions of albumin which become cloudy on addition of sulpho- 
salicylic acid are sinodthly fermented by pepsin in the pre'Sence 
of this acid; all other precipitants of albumins d'ostroy the action 
of pepsin. Fo'f the, estimation, as in that of rennet, a control 
fei'inent is required; a stable pepsin solution is used fo’r this pur- 
pose, which is standardised by comparison with series of normal 
guste’c Juices containing, as a mean, fiftee'ii pepsin units. 'Tlie 
albumin aohitlon is best prepared from a strongly albuminous 
urine, which is preserved by chloroform, and so diluted that it 
contains about 0*5% of albutuin, Sulphosalicylic acid (10%) is 
added to this until the solution is just distinctly acid to Congo-* 
pape'U, but only gives a faint violet colour. After I'emaining for a 
few minutes in a teat-iube, the solution should show a just non- 
translucent turbidity. All the solutions must have ihe sai,'rie 
hydrogen-ion concentration, which. is attained in practice by using 
an excess of the albumin-acid solution in comparison with tlie 
amount of gastric juice, so that 'the iii'Euenc© 'Of the latter on the 
action of the mixture is negligible. For the 'estimation, six tubes 
are charged with 1 c.c. of gastric juice, the latter being used pure 
and in dilutions of 1/2, 1/4, l,/8, 1/16, and 1/32 respectively. A 
control ' tube containing 1 c.c: of pepsin solution (1 pepsin unit) is 
also 'Used. Five c.c. of .albumin-acid solution are added, to each 
tube,., and ih© series is placed in a thermostat at -37°. After about 
ten minutes,',, a , certain degree of clarification is , observed in the 
'oontrpl tube, and-, the solutions in the other tubes are now com- 
, pared 'witk it*', 

The'.detaflftd experiments show a -certain ' parallelism .'between 
acidity, ..rempet,'-, and -pepsin.; the relationship is only, approximate, 
however* '/ , : '' '' ' 
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sodium cyanide, A., i, 60. 

Worley, Frederick FalHser. See also 
JE. V. Miller. 

i Worrall, David E., addition of ethyl 

I sodioaeetoaeetate to the aromatic 

i mustard oils [thiocarhimides], A., i, 

I 161. 

I synthesis of iminouracil-6-acetic acid, 
j A., i, 409. 

I Worsley,' FMlip John, obituary notice 

I of, T., 360. 

j Worthing, A. G., atomic heats of tung- 
I sten and carbon at incandescent tem- 
j pemtures, A., ii, 217. 

Wrede, i'Vife, the synthesis of two new 
I disaccharides and their biological' be- 
! haviour, A., i, 6. 
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Wren, Senry^ studies in tlie phenyl- 
succinic acid series » VI. Eacemisation 
phenomena observed during the in- 
vestigation of the optically active 
phenyl- and diphenyl -succinic acids 
and their derivatives, T., 210 ; A., i, 
264. 

Wren, Mewry^ and OharUs James Still, 
studies in the plienylsuccinic acid 
series. V. Interconversion of the 
esters of r~ and nirso-diplieaylsuccinic 
acids, A., i, 17. 

Wren, 'Henry, and Howell Wiiliam«, 
studies in the plienylsuccinic acid 
series. Fart VIL The action of al- 
cohols and amines on r- diphenyl suc- 
cinic anhydride, T., 832, 

Wreschner, Marie* See Hermann 
Orossmann. 

Wright, C. D- See William 0, Emery. 

Wright, /. II,, and George IF, Eeise, 
the radium content of water from the 
China Sea, A., ii, 420. 

Wright, Leta. vSee LeEoy McMaster. 

Wright, Robert, “spark-lengths” in 
hydrocarbon gases and vapours, T., 
79 ; A., ii, 51. 

Wiiest, H. M., isomerism of benzful- 
venes and indenes, A., i, 488. 


Y. 

Yamada, Moioi, the Haldanc-Henderson 
method for estimating the tension of 
alveolar carbon dioxide and the influ- 
ence of oxygen on the stimulahility of 
the respiratory centres. A., i, 511. 

Yamazaki, EiicM, chemical reaction in 
the system : urea-urease. 

Yancey, H. 11, ilsemannite, A., ii, 372. 

Yanovsky, Mias, See Mlgar Theodore 
Wherry. 

Yen, KiaHole, mobilities of ions in air, 
hydrogen, and nitrogen, A., ii, 212. 
mobilities of ions in vapours, A., ii, 
213. 

Yngve, Fictor. See Theodore IFilliam 
Eichards. 

Yntema, L. id, and B. Smith Hopkins, 
the rare earths. Vll. Separation of 
holraiimi, A,, ii, 398. 

Yoshida, Usaburo, See Talcamine Taka- 
mine. 

Yoshitomi. See K. Asahina. 

Young, OharUs 0. See David Sheppard 
Pratt. 

■ Z. 

Zambonini, 'Ferruccio, the identity of 
shattuckite and plancheite. A., ii, 
170. , 


Zappi, Enrique V., action of magiiesiiim 
and zinc on dielilorometliylarsirie. A., 

i, 483. 

Zappi, Enrique V, , and Jiimi L, Landa- 
burn, new salts of Isl-dimetliykrse- 

pedine, A., i, 510. 

silver arsenide. 1. Attempt to reduce 
silver arsenate by fornialdehytle, A. , 

ii, 398. 

Zawalkiewicz, Zdzislaic, hsemiii crystals 
and their production, A., i, 316." 
Zdohnicky, Wenzel, See Jutivs Stok- 

lasa. 

Zeehnisen, H, See Hendrik Zwaarde- 

maker. 

Zeller, Otio. See Adolf Kaufmann. 
Zellner, Julius, the chemistry of the 
higher fungi. Xll. Lenzites sepia ria, 
Sw., Fames stypticus, Bull., and 
Exidict auricula Judee, Fr., A., i, 
55. 

Zetzsche, Fritz. See Karl TF. Eosen- 
mund. 

Zila, Loro, See Heinz Hartmann. 

Zilva, Sylvester Solomon, See Arthur 
^Harden. 

Zincke, Theodor, and Johanna Baeumer, 
sulphur aryl chlorides. IV. 4-Chloro- 
2-nitrochlorotliiolbenzene (p-chloro-o- 
nitrophenyl sulphur chloride) ; con- 
version into thiazine derivatives, A., 
i, 537. 

Zincke, Theodor, and i2. Bereser, 6- 
thiol-j8-naphthol. A., i, 220, 

Zincke, Theodor, and K, Eismayer, 
sulphur ^-naphthyl chlorides [$* 
chlorotMoinaphthaienes], A., i, 385. 
Zincke, Theodor, and Grete Schiirmann, 
naphthasultain. III. Nitro- and 
amino-derivatives of naj>htha3iiltaiiQ, 
and hydrolytic products of tetrachloro- 
ketoteti-ahydronaphthasultam[2 :2 :3:3- 
tetrachloro- 1 : 8 -naphthasnltam- 4- qiiin- 
one]. A., i, 550. 

Zinke, Alois, and Emm lieb, constitu- 
ents of resins. L Siaresinol from 
Siamese giim benzoin, A., i, 398. 
Zinke, Alois, See also Emis Lieb. 
Zipperer, FI See Jbs^/Herzig. 

Zoller, Harper F., some constituents of 
the American grapefruit {Citrus decu- 
mana). A., i, 332. 

Zollinger, Enist H., and Hermann 
Eohling, preparation of giiaiacol, A., 

i, 497. 

Zotier, V,, action of hydrogen 'peroxide 
on the neutral salts of lead. A., 

ii, 18. 

.some compounds of lead, A., ii, 18, 
calculation of the possible errO'i’ in 
gravimetric estimations, A., ii, 
403. 
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Zsigmoady, Richard^ coagulation and 
the attraction of particleSj A., ii, 101. 

Zsigmoadjj Richard, and Bach- 

maan, new filters, A., ii, 307. 

Ziiuz, Edgard^ digestion of the proteins 
of cooked meat in dogs with ligatured 
carotid arteries. A., i, 359. 

ZwaardemakeTj Eendrih,^ cresiuin ions 
and cardiac action, A., i, 326. 


Zwaardemaker, Sendrik, the shifting 
of radioaetiye equilibria under the 
■ influence of fluorescein, A., ii, 182. 

I Zwaardemaker, Hcndrilc, and H, Zeeli- 
uiseiij electric nebuhe of antipyretica, 
A., ii, Sol. 

ZymaudI, [Ert) Clam, See PdeJmrd 

Anschutz. 
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(Marked T., and A., i and A., ii respectively.) 


A. 

Abaloae. See ffalioiis. 

Atietic acid, cerous salt (Morrell), 
T., 120; A., i, 98. 

Absorption apparatus. See Gas-absorp- 
tion apparatus. 

Acetaldehyde, preparation of (Schel- 
ler), a., i, 100 ; (IlNiOiT Carbide 
Co.), A., i, 154; (Dreyfus), A., i, 
251. 

mobility of ions in vapour of (Yen), 
A., ii, 213. 

preparation of acetic acid from 
(Badische Anilin & Soda 
Fabrik), a., i, 211 ; (Dreyfus), 
A., i, 288. 

formation of crotonaldebyde from 
(Sabatier and Gaudion), A., i, 
251. 

Acetamide, equilibrium of plieiiol, etliyl 
alcohol and (Kremann and "VY enzing) , 
A., i, 218. 

Acetamide, bromo-, action of, Tvith 
^lycineanilide (Dubsky and Gran- 
agher), a., i, 189. 

Acetanilide, association of, in benzene 
(Innes), T., 433. 

detection of (Maybuofer), A., ii, 
465. 

Acetic acid, preparation of, from 
acetaldehyde (Badische Akiltn- k 
Soda-Fabeik), a., i, 211 ; (Drey- 
fus), A., i, 288. 

Acetic acid, lead salt, solubility of, in 
water (Osaka and' Hara), A., i, 
163. ^ 

acetamidine salt. See ■ Acetlmino- 
hydrin. 

Acetic acid, parbamidophenyl esters of 
(Iacobs and Heidelbbecee), A., i, ’ 
' '71. 

2:6.dwlilorobenzylidene ester (Ebich, 
Sabzmann, and Kawa), A., i, 16. 


Acetic acid, ethyl ester, mobility of ions 
in vapour of (Yen), A., ii, 213. 
ethylidene ester (Socii^Ti^ Chimique 
DES Dsines DU Rh5ne), a., i, 
422. 

2-nitro-4-cyano-6-i]Q ethosyphenyl and 
3-nitro-5-cyaiiO'|i-tolyl esters 
(Borsche, Lowenstein, and 
Quast), A., i, 12. 
propyl ester, physical properties of 
(Mathews and Fayille), A., i, 
153. 

Acetic acid, estimation of (Munn), 
A., ii, 375, 

estimation of, in mixtures with formic 
and lactic acids (Onodera), A., ii, 

461. 

estimation of, and its separation from 
butyric and propionic acids 
(Geowell), A., ii, 137. 

Acetic acid, chloro-, _^7-ch1oroacety]- 
carbamidoplienyl ester (Jacobs and 
Heidelbeeger), a., i, 71. 
cyano-, metallic salts and derivatives 
of (PETTEESON-BadRCK), A,, i, 

371. 

fiuorofZibromo-, ethyl ester (Eaths- 
bubg), a., i, 333. 

Acetic anhydride, preparation of 
(Socii^Tfe Chimique des Dsines du 
Kh6ne), a., i, 289. 

Acetiminohydrin, preparation of (Rule), 
T., 11. 

Acetoacetic acid, ethyl ester, conversion 
of, into hydrazine derivatives 
(Bulow and Huss), A., i, 42. 
sulphide of (v. Konek-Hoewall), 

' A., i, 289, 

sodium derivative, addition of, to 
aromatic thiocarbimides (Woe- 
ball), a., i, 161. 

estimation of, in blood^ and urine 
(van Slyke; van Slyke ■ and 
■Tm), A. 5 ih " 
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Acetoacetic acid, a-eliloro-, etliyl ester, ^-Aeetoxybenzeaesiilplioiiic acid, potass - 
deposition of crystals of oxalic acid ium salt and derivatives of (Aksciiutz 
by (r. IfeEK-NonwALL}, A., i, and Molinefs), A., i, 424, 

2S9. o-Acetoxybenzoic acid {acetylsalicijcUc 

Acetoaceto-m-bromoanilide (Dains and acid; aspirin)^ crystallisation of 

Haegee), a., i, 2:19. (Tsakalotos and Hoksch), A., i, 

Acetoaceto-o-pbenetidide (Daixs and 110. 

Haegee), a., i, 23S. ' liexametliylenetetraininesalt(EGGEE), 

Acetone, preparation of, from butyric A., i, 299. 

acid ( WiTZEMAXi?), A., i, 422. metbyl ester, preparation of (Thoep), 

mobility of ions in vapour of {YexI, A., i, 263. 

A., ii, 213. ; d-Acetoxy-l-A’-r^.-bntylbenzene-S- 

equilibriiini of etbyl ether and i sulphonic acid, sodium salt and 

(Sameshima), a., ii, 429. | chloride of (Anschutz and Hodeeifs), 

action of the vapour of, with heated j A., i, 425. 
slaked lime (Feefdenheim), A., i, j AcetoxydAydroxybeazoie acid (Fisch- 
252. ; ER, Bergmakn, and Lifschitz), A. , i, 

oxidation of, by potassium per- ! 173. 

manganate (Witzemaxn}, A., i, 1 l-Aeetoxyiiaphthalene-2'Sulj^honicacid, 
5S. ! potassium salt and derivatives of 

detection of (Kolthoff), A., ii, I (Ansv^hutz and Maxim), A., i, 

377. I 426. 

detection of, in urine (TefnivEl), | S-Acetozynaphthalene-l-snlphonicacid, 
A., ii, 179 ; (Waoenaar ; Bohr* j sodium salt and chloride of {Ax- 

isch), a,, ii, 250. i schutz and Maxim), A., i, 425. 

estimation of (Field), A., ii, 377. ; jR-a-Acetoxypropionyl-^j-metlioxytolii- 

estimation of, in smokeless powders | me (v. Auwees and Muller), A., i, 

(PlERONl), A., ii, 464. " I 29. 

estimation of, in blood and urine ! a-Acetoxypropiophenone, and its 
{VAN Slyke: tan Slyke and ; j3-nitroplienyihydrazone {v. Afwers), 

Fitz), a., iij S6. i A., i, IS, 

estimation of, in urine (S A BEL), A., ii, i d-AcetoxytoIuene-SiS-disuIphonic acid, 
464. ; sodium salt and chloride of 

Acetone substances in blood in diabetes | (Anschutz and Hodenius), A., i, 

(Kennaway), A., i, 357. ^ 425. 

Acetone 2:4-f?mMoropheiiyl!iydrazone j 4*AcetoxytoIu©ne-3:5*disulplionyldi- 
(Bulow and Hrss), A., i, 315. j ethylamide (Anschutz and Ho* 

Acetophenetidide, detection of (Mayr- denifs), A., i, 425. 

hofer), a., ii, 465. , 4*AcetoxytoIueiie‘3-sulphonic acid, 

Acetophenone, w-bromo-, condensation sodium salt and chloride of (An- 

of aldehydes with (Bodforss), schutz and Hodenius), A., i, 

A., i, 229. 425. 

3-iiitro-4-hydroxy- (Bobsche,Luwen- Acetyl cyanide, preparation of (Scholl 
stein, and Quast), A., i, 14. j and Adler), A., i, 482. 

Acetophenoneoxime, association of, in i Acetylacetonatodiethylenediamine- 
benzene (Innes), T., 432, cobalt salts (Werner and Matis- 

Acetoplienon©piperylhydrazone,jj-amino- sen), A., i, 379. 

(W.iiNHAGEN), T., 5S7 ; A., i, 395. 3*Acetyl-S:4-anisaeylideiiecotimarm 
AeetotMonacetO'O- and -m*toluidides CWidman), A., i, 393. 

(Wobball), ' A., i, ^161. a-Acetyl-a^-anisacylidenecoumaifiiaic 

Aeeto-o-toliiidide, 4-iutro-, trimorphism acid. See l-Ac6tyl-2-;?"methoxy- 
of (CiiAiTAWAY), T,, 897. benzojl-3-o-hydroxyphenylt^c^opro-* 

a^Acetovaleri® acid, 5-cyano-, ethyl pane- 1 -carboxylic acid, 

eater {Derick and Hess), A., '"i, AeetylcarMaoi, detection of (Bafdisch), 
211 . A., ii, 412. 

4”Ac6toxy-l‘fcrl.-amyll»im©ne-3-sulph- 4-AcetyHzchloro-p-pheayl©iie-l”diazo-4- 
onic acid, sodium salt .and chloride of imides (Morgan and Cleage), T., 
(Anschdtz and Hodenius), A., i, 594 ; A., i, 412. 

Acetylcyanonortropine (Ohemische 
0"Aeetoxyl»Eaeaeiti!phc!iic acid, sodium , Werke Grenzach), A., i, 235. 
'Saltani deiimtivesof (AnschIttz and ’ Acetyl-j!?-diazoimidei (Morgan and 
^Zymakm4, a., i, 424. , , ■ 1 ■ Cleage), T., 588 ; A., i, 411. 
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AsetyldiplieaacyL See a-Acetyl-ai 8 -di' 
beiizoyletliaiie. 

Acetylene, density of (Stahrfoss), A., 
if, 312. 

reactions of (Hodgkinson), A., i, 
209. 

silver derivative, preparation of (Eg- 
geet), A., i, 369. 

lecture experiments with (Eggert 
and Schimank), A., ii, 228. 
sodium derivative, action of, on alde- 
hydes and ketones (Hess and Mun- 
derloh), a., i, 291. 

o-Acetyl-a-ethyltMonmalonaniiic acid, 
ethyl ester (Worrall), A., i, 
162. 

Acetylfructose-acetone and -diacetone 
(Fischer and Noth), A., i, 227. 

3-Acetyl-5-2'-fiiryl-4:5-dihydro/sooxaz- 
ole (D1ET4S and Roehling), A., i, 
400. 

Aoetylgallic acid. See Acetoxydfhydr- 
oxybenzoic acid. 

Acetylglucose-acetone and -diacetone 
(Fischer and Noth), A., i, 226. 

8 - Ace ty 1- W“hept ane - 5 - carboxylic acid, 
a7?-dfcyano-, ethyl ester {Derick and 
Hess), A., i, 211. 

A^-Acetyl-o-hydroxylaminobenzaldeliyde 
and its derivatives (Bamberger), A., 
i, 346. 

Acetylisetlnonyl chloride (Anschutz 
and Maxim), A., i, 426. 

3-Acetyl-3:4-o-methoxyphenacylidene- 
cmmarin (Widman), A,, i, 394. 

Aeetyini0thylaminoben2ene-4-azo-/3- 
naphthol (Morgan and Grist), T., 
694 ; A., i, 450. 

AcetylmethyIaminobenzene-4-diazo“ 
hydroxide (BIorgan and Grist), T., 
692; A., i, 450. 

3- Acetyl-3:4“a-naphthacylidenecoumar- 
in (Widman), A., i, 394. 

4- Aoetyl-2- and -3-nitro-jp-phenylene-l> 
diazo-4-imides (Morgan and Cleage), 
T., 591; A., i, 411. 

a-Acetyl-aiS-phenacylidenecoumaric 
acid. See l-Acetyl-2-beDzoyl-3-o- 
hydr oxyphenyloi/c^opropane- 1 -carb- 
oxylic acid, 

3-A0etyl-3:4-phenaeylideneconmarin 
(Widman), A,, i, 348. 

3- Ace tyl-2-phenyl-l :4-benzopyranoI and 

its aiihydrohydro chloride (Ohattbrji 
and Ghosh), T., 446 ; A,, i, 

303. 

4- AcetyI-l-ph6nyI-5-methylpyrazole, 

hydrazone and phenylhydrazone 
(Bains and Haroer), A., i, 

239. 

1-Acetylpiperidine thiocyanate (Powell 

’ and Dihn), A., !, 124. 


X-AcetyI-c&r-tetrahydro-l:4-iiaphthyl- 
enediamine (Green and Eowe), T., 

959. 

Acetylthionmalonanilic acid, ethyl ester 
(Worrall), A., i, 161. 

AcetyltMonmalon-|?-bromoaiiilic acid, 
ethyl ester (Worrall), A., i, 

162. 

Acetylthionmalon-jS-naphthylamic acid, 
ethyl ester (Worrall), A., i, 

162. 

Aeetylthionmalon-j?-tolmdic acid, ethyl 
ester, and its sodium derivative 
(BVorrall), a., i, 162. 

Acid, O4H3O4N3, from the action of 
nitric acid on proteins (Morner), 
a., i, 198. 

C 4 H 5 O 5 N 3 , and its ammonium salt, 
from oxidation of uric acid hy 
hydrogen peroxide (Tenable), A., 

i, 410. 

C 3 H 3 O 3 N 2 , from the action of nitric 
acid on proteins (BIohneh), A., i, 
198. 

CioHigOa, and its silver salt, from di- 
bromotetrahydroeucarvone ( W AL- 
LACH and Standacher), A., i, 
444. 

CjoHigOs, and its silver salt, from 
mentiione (Wallace and Grote), 
A., i, 544, 

CioHjgOgNS, from oxidation of 1 -p- 
tolueuesiilplionylguvaeine ( Freu- 
denberg), a., i, 403. 
Ci4Hi504N,from2-acetyl-3:5-d!niethyl- 
pyrrole- 2 -carboxylic acid and fur- 
fur aldehyde (Finzi and Tecchi), 
A., i, 447. 

from the leaves of Adonis 
rernalis (Heyl, Hart, and 
Schmidt), A., i, 208- 

Acids, electrical conductivity of, in 
aqueous solution (Ghosh), T., 790 ; 
A., ii, 423. 

conductivity minimum for neutralisa- 
tion of (Tread w^ell), A., ii, 
288. 

formation of water in the action of 
bases with (Franck), A., ii, 112. 
penetration of cells by (Crozxer), A., 
i; 279. 

detection of, in blood (Straub and 
Meier), A., ii, 467. 
estimation of, coloximetiically (Bar- 
nett and Chapman), A.,ii, 404. 
estimation of, by a physico-chemical 
volumetric method (Dubeisay), A., 

ii, 368. 

aliphatic, affinity values of (Le Bas), 
A., i, 153, 

decomposition of, in the body 
(Lenk), a., i, 281. . 
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AcidSs alipliaticj iialogen-substitiited, 
stability of, in aqueous solution 
(Drushel and Simpson), A., i, 57 ; 
(Simpson), A., i, 250. 
aromatic, action of oxalyl chloride on 
(Adams, Wirth, and Feench), 
A,, i, 165. 

bromoliydroxv"*, action of potassmm \ 
iodide on (Biilmann), A., i, 212. | 

carboxylic, constitution of, and optical | 
properties (Hantzsch), A., ii, 4. i 
azides and liydrazides of (Guetixjs), j 
A., i, 44 ; (CuRTiiTs and Hof- | 
MANN), A., X, 293. ; 

cliemically pure, distillation apparatus j 
for preparation of (Ebummenach- j 
eb}, A. , ii, 438. ; 

fatty, effect of water on the action of | 
aluminium with (Seligman and j 
Williams), A., i, 333. I 

estimation of, in Wood (Csonka), j 
A., i, 275. ■ 

estimation of, in soaps {Bo.sstiabd | 
and Comte), A., ii, 462. ^ I 

mineral, action of, on germination i 
(Maqiiesne and Bemoessy^, A., i, ! 
243,. 

organic, distillation of, w'ith water 
({Echsnep. de Coninck and Ray- 
NAFD ; (EcHSNEB DE CoNINCK), 
A., i, 523. 

ammonium salts (McMasteii and 
Wiught), a., i, 26S. 
of the oxalic acid series, and their 
esters, dissociation constants of 
(Palomaa), A., ii, 435. 
of the paiaSin series, ionisation and 
structure of (Derick and Hess), 
A., i, 211. 

Acid chlorides, catalytic transformation 
of, into nitriles (Mailhe), A., i, 
532, 

Acid equiwalents, determination of 
(Waterman), A,, i, 63. 

AcidoaiB (Palmer and tan Slyke), 
A*, i, 142; (Barnett), A., i, 204; 
(TAN Slyke), ,A., i» 204 ; ii, 86; 
(VAN Slyke and Fm), A., ii, 86, 

Acxidiae derivatives, preparation of 
(Mayes, and Stein), A., i, 36- 

Acriiine, ifiamino-,. sulphate, effect of, 
on the hactericida! properties of 
Mood (Browning' and Gelbuan- 
SEN), A., i, 282. 

l-m&m- and l:3-di‘nitro- (Mates and 
Stein), A., i, S7. 

A«idin«' colouring matters '(-j^ktien 
, 'Gesellsohaft fee Anion-Pabbi- 
xation), 1., i,B72. 

, raemiiy compounds ,of (Society of 
, Chemical iNDtsTEY in Basle), 


2-Acrylyi“3-suiphamido1}eii!soic acid, 2- 
^rzchloro-, and its methyl ester (Zinoke 
and Sohubmann), A., 4, 551. 
Actinium, the parent of (Soddy, Cran- 
ston, and Hitchins), A., ii, 211 ; 
(Hahn and Meitner), A., ii, 345. 
Adamhiewicz reaction (Voisenet), A., 
ii, 280. 

Address, presidential (Pope), T., 289. 
Ademne phosphotungstate (Drummond), 
a., i, 337. 

Adipic acid, excretion of, from the 
animal body (Mori), A., i, 466. 
Adonis 'tenialiSy constituents of the 
leaves of (Heyl, Hart, and Schmidt), 
A., i, 208. 

Adrenaline {siipraren.inc ; epineplirinc), 
toxic action of (Loew), A., i, 281. 
Adsorption (Berczeller), A., i, 101 ; 
(Berczeller and HetiSnyi), A., 
ii, 62, 99. 

by fulleris earth (Seidell), A., ii, 62. 
of dves and of bacteria (Beohhold), 
A.*, i, 516. 

of electrolytes by proteins (J. A. and 
W. n. Wilson), A., ii, 260. 
of gases by solids (Langmuir), A., ii, 
430. 

Adsorption compounds (Haller), A,, ii, 
259. 

Aerolites, phenomena of (Yeronnet), 
A., ii, 439. 

iEsculic acid, and its salts (Masson), 
A., i, 518. 

ASsculinic acid, and its salts (Masson) 
A., i, 518. 

Ajffinity, chemical, nature of (Ciami- 
ciAN and Padoa), A., ii, 74. 
of aliphatic acids (Le Bab), A., i, 
153. 

Air. See Atmospheric air. 

alveolar. See Alveolar air. 

Albumin, denatiiration of, by heat 
(Homer), A., i, 138. 
decomposition of, by bacteria (Sasaki 
and Otsuka), A., i, 145. 
distinction between pathological albu- 
minoids and (Bagel), A., ii, 466. 
detection of (Leone), A., ii, 416. 
detection of, in urine (Lenz), A., ii, 
88 ; (Barbe ; Justin-Mueller), 
A., ii, 467. 

estimation of, voluinetrically, in urine. 

(Justin-Mueller), A., ii, 23. 
Ovalhumiii, preparation and refractive 
index of (Haas), A,, i, 412. 
Albuminoids, pathological, distinction 
between albumin and (Pagbl), A., ii, 
466. 

Albumose-silver solutions, recoveiy and 
^timation of silver in (Maue), A., ii, . 
464, 
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Aidiemists, Dutch (Joeissen), A., ii, ; 
164, 437. ■ ■ 

Alcohol j CioHjgO, from A-teipineol ; 
iiitrosociiloride (Wallacii and : 
Waltee), a., i, 440. ; 

OiohligO, from meiithaT!e-2:4-diol 
{Wallace and Pelikax), A., i, ; 
446. I 

ChoH.|oO, from wheat grains (Ellis), ! 
A., 1.417. I 

Alcohols, preparation of (Pont be ! 
Nemoues & Co.)j A., i, 521. 
adsorption Idj (Beeczellee and 
HetiSnyi), a., ii, 99. 
effect of water on the action of 
aluminium with (Seligman and 
1?ILLIAMS), A., i, 333. 
action of oxalyl chloride on (Adams, I 
IViETH, and Fkbnch), A., i, 165. | 

disinfection by (Christiansen), A., | 
i, 564. I 

aliphatic, action of phosphorus tri- | 
chloride on (Milobendzki and i 
Sachnowski), a., i, 477. i 

aromatic, action of, with aromatic j 
compounds in presence of aluminium | 
chloride (Huston and Feiede- ; 
MANN), A., i, 299. 

Aldehydes, preparation of (Kosenmund ; 
Bosenmund and Zetzsohe), A., i, 
300. 

condensation of (y-bromoacetophenone 
with (Bodforss), a., i, 229. 
condensation of, with dimethyl di- 
ketone oxime (Diels), A., i, 448. 
reduction of, to alcohols (Levene and 
Tayloe), a., i, 422. 
action of sodium acetylide on (Hess 
and Munderloh), A., i, 291. 
effect of, on alcoholic fermentation 
(Neubeeg), a., i, 469. 
colour reactions of fluorene with 
(Gttglialmelli and Delmon), A,, 
i, 161. 

detection of, with thiophen (Feaeon), 
A. , ii, 462. 

detection of, in ethyl ether (Maue), 
A., ii, 336, 

2-i?-AMehydobenzoylben2oic acid (Che- 
MiscHE Fabrik Geiesheim-Flek:- 
' tron), a., i, 264. 

Aldehydocamphoceanic acid {cam^lwr- 
tildehydiG add), and its derivatives 
(Bredt), a., i, 116. 

4- Aidehydo*2'- carboxybenzophenone . 

See 2-;7-Aldehydobenzoylbenzoic acid. 

Algodonite (Boegsteom), A., ii, 169. 

Alizarin, dibenzoyl derivative (Eever- 
din), a., i, 536- 

Alkali ,j3crarsenates and ^^rphospliates, 
preparation of (Asohkenasi),, A., ii, 
106 .', 


Alkali iodide.s, action of ciiloriiie on 

(Rae), T., 880. 

metals, absorption spectra of solutions 
of, in liquid ammonia and roetli vi- 
amine (Gibson and Argo}, A./ii, 

ill. 

estimation of, with perchloric acid 
(Gooch and Blake), A., ii, 20. 
phosphates, action of inagnesiiiin 
chloride with (Balaueff)," A., ii, 
266. 

polysulphides (Thomas and Rule), 
A., ii, 43. 

Alkalis, estimation of, colorimetrically 
(Barnett and Chapman), A., ii, 

404. ^ 

estimation of, in silicates (Wenger 
and B range), A., ii, 275. 

Alkali equivalents, determination of 
(Waterman), A., i, 63. 

Alkalimetry, errors in, due to carbon 
dioxide dissolved in distilled water 
(Bruhns), a., ii, 453. 

Alkaline earth metals, absorption spectra 
of solutions of, in liquid ammonia 
and methylamine (GiBvSON and 
Aego), a., ii, 417. 
basic salts of, with organic acids 
(Belloni and Bacci), A., i, 64. 
Alkaloids, hydrogenated, preparation of 
(Boeheinger k &>hne), A.^ i, 
546. 

surface tension of solutions of (Beec- 
z ELLER and Seiner), A., i, 143. 
metallic derivatives of (Eakshit), T., 

^ 466 ; A., i, 350. 

fixation of, by substances in the animal 
body (van'Leeuwen), A., i, 463, 
of the calabar bean. See Calabar 
bean. 

cinchona. See Cinchona alkaloids, 
from cocaine. See Cocaine, 
ipecacuanha. See Ipecacuanlia. 
morphine. See Morphine alkaloids, 
of the pomegranate tree (Hess and 
Eiohel), a., i, 33, 34, 404. 
from quinine. See Quinine. 

Alkyl iodides, relative activity of, with 
sodium a-naphthoxide in methyl 
alcohol (Oox), T., 821. 
Alkylanilino-groups, replacement of, by 
aniline groups in amides (de Bruin), 
A., i, 297. 

Alkylation, preparation of reagents for 
(Irvine and Haworth), A., i, 421. 
Alkylselenocarbamides, preparation of, 
and their' compounds with alkyl 
haloids (Ohemische Fabeik' von 
Heyden), A„ i, 482. 
Alkylthio^lucosides, s 3 mthesis of 
(Schneider, Sepp, and ^ Stibhlee), 
A., i, 262. 
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Aliene derivatiTeSj spectrocliemistry of 
(t. Aweeh), A.j ii, 342. 

*'Allocaiii A,'' See BeBZoic acid, 

^-etliylammo-a-pheBylpropyl ester. 

‘‘Allocaia ^SV’ See Benzoic acid, 

i8»diet!iylaTBino-a-plieiiylpropyl ester. 

Alloxan, solubility and constitution of 
(Biilmakn and Bentzox), A., i, 
352. 

Alloxantin, solubility and constitution 
of (Biilmann and Bentzok), A,, i, 
352. 

AEoys, molecular coBdition of, in the 
crystalline state (Masino), A., ii, 
354. 

electrolytic deposition of (Keemaxn 
and Beeymesseu). A., ii, 57. 
galvanic potential of {TAiiMAN:s"), A,, 
ii, 443. 

eutectic, temperature measiirement by j 
means of (Steinmetz), A., ii, 58. | 

metallic (Paeeavai^o), A., ii, 198. | 

Allyl bromide, action of mesityl oxide j 
and zinc with (Ensilaae), A., i, 154- j 

Allylborneol, and its pbenyluretliane I 
(Haleer and LorvEiEu), A., i, i 
397. 

lllylcamplioienic acid, and its amide 
and nitrile (Haller and Louvrieb.), 
A., i, 397. 

Allylcampboroxime, and its phenyl- 
iiretiiaue (Haller and Loevrieb), 
A., i, 397. 

Aliylselenocarbamide, and its mercury 
and lead salts (Chemische Faeeik 
VOS’ Heybex), a., i, 482. 

AllyltMocarbimide, injestion, metabolism 
and excretion of (Peterson), A., i, 
362. 

Aloias (Leger), A., i, 120. 

Alums, crystalline structure of (Yegarb 
and ScHJELDEBEP), A., ii, 156; 
(Niggli ; Schaefer and Schtxbert), 
A., ii,315. ■ i 

AluminimiE, space lattice structure of j 
(Scberree), a,, ii, 113. ■ 

effect of water on tlie action of, with j 
acids, alcohols, phenols and naphth- j 
ols (Sbligman and Williams), A., j 
i, i 

distribution of, in plants (Stokiasa, 
SebOB, XBOBKIORf, TyMICH, 
HorIk, Hemec, and Cwach), A.,i, 
475 . 

Alnmittiim alloys, analysis of (Collitt 
^and Eegah), A., ii, 175. 
with manganese, estimation of mangan- 
ese in (Cmnxbll}, a,, ii, 176. 

JlumiHiiim chloride, solubilities of 
(liMiYB), A., ii, 221, 

, • «sti€» of, oa cymene (Sohorger), 

' . A., , , ■ 


Aluminium hydroxide, colloidal, retarda- 
tion of reactions in (Eeitstottbe), 
A., ii, 102; (Yorlanber), A., ii, 
301 ; (Freendlich and Keitstot- 
ter), A., ii, 393. 

oxide {alumina), occurrence of, in 
feathers of birds (Gonnermann), 
A., i, 465. 

equilibrium of lime, silica and 
(Neumann), A., ii,^441. _ 
equilibrium of magnesia, silica and 
(Bankin and Merwin), A,, ii, 
199. 

selenide, formation of (Chikasiiige 
and Aoki), A., ii, 114. 
teliuride, formation of (Ohikashige 
and Nosit), A., ii, 114. 

Aluminium, separation of iron, mangaH" 
ese, titanium, zirconium and 
(Brown), A., ii, 84. 

Alveolar air, tension of carbon dioxide 
in (Jenni), a., i, 462. 

Amhlygonite from Caceres, Spain 
(Dorpinghaus), A., ii, 79. 

Amides, constitution of (Bougault), 
A., i, 338. 

replacement of an alkylanilino-group 
by an aniline group in (de Bruin), 
A., i, 297. 

action of hypobromous, hypoclilorous, 
and lijpoiodous acids on (Bois- 
MENU)^ A., i, 423. 
aromatic (Jacobs and Heidel- 
BERGER), A., i, 68. 
preparation of acyl derivatives of 
(Perelstein and B6rgi), A., i, , 
165. 

Amidine salts (Eule), T., 3 : A., i, 
115. 

Amidopyrine. See Pyramidone. 

Amines, conversion of, into carbamide 
in the animal organism (Lofflbr), 
A., i, 242. 

separation and estimation of, in- pre- 
sence of ammonia (Weber and 
Wilson), A., ii, 377. 
aromatic, separation of primary and 
secondary (Price), A., i, 218. 
halogen derivatives, and their 
analysis (Dains, Taughan, ami 
Janney), a., i, 340. 
bronio-alkylated (v. , Braun, 
Heiber, and Muller), A., i, 
107, 269, 406. 

primary, catalytic formation of 
nitriles' from'* (Mailhb and be 
Gobon), a,, i, 256. 
secondary, separation of, from the 
catalytic hydrogenation of aniline 
(Fouque), a., i, 106. 
secondary and tertiary, conversion of, 
into nitriles (Mailhe),' A., i,, 336. 
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Amines, tex'tiary, preparation of (Mat- 
ter), A., i, 259. 

reactions of (Elaxis and B audisch), 
A., i, 430. 

Amino -acids in lympli and blood 
(Hekdrix and Sweet), A., i, 137. 
copper salts, pharmacology and 
toxicology of (Hubee), A., i, 361. 
estimation of, with formaldehyde 
(JoDiDi), A., ii, 379. 

a-Amino-acMs, influence of inorganic 
haloids on the rotatory power of 
(Cloitch), T., 526 ; A., ii, 255. 

Amino-oxides (Baudisch), A., i, 430. 

Ammines, metallic (Epheaim and 
Rosenbeeg), a., i, 390. 
dissociation teinperatnres for 
(Ephraim and Rosenberg), 
A., ii, 115. 

Ammonia, formation of, from its 
elements (M anted), A., ii, 195. 
formation of, by reduction of oxides 
of (Guye and Schneider), A., ii, 
310. 

synthesis of (Maxted), A., ii, 
310. 

at high temperatures (Maxted), 
T., 168, 386 ; A., ii, 165, 230. 
spectrum of, and its presence in the 
solar spectrum (Eoxylee and 
Gregory), A., ii, 282, 
liquid, specific heat and latent heat of 
vaporisation of (OsBORio: and 
VAN Busen), A., ii, 60. 
vapour ]>x’essure of (Keyes and 
Brownlee), A., ii, 60. 
critical density and surface tension of 
(Beethoud), a., ii, 310. 
volatilisation of (Wegscheider), 
A., ii, 298. 

still-head for distillation of (Hhtin), 
A., ii, 128. 

action of carbonyl chloride with 
(Werner), T., 694; A., i, 528. 
oxidation of, to ammonium nitrite in 
the air (Genelin), A., ii, 438. 
catalytic oxidation of (Taylor and 
Davis), A,, ii, 42. 
catalytic oxidation of, ixi presence of 
platinum and rhodium (Wenger 
and Urfeb), A., ii, 230. 
effect of acetylene on the oxidation of 
(Taylor and Capps), A., ii, 265. 
compounds of mercury salts with 
(Holmes), T., 74; A., ii, 76. 
detection of, in urine, hy nesslerisa- 
tion (Sumner), A., ii, 239. 
estimation of, gi-avimetrically, as 
ammonium chloride (Y illiers), 
A., ii, 332. 

'estimation of, in placenta tissue 
(Hammett), A., ii, 250. 


Ammonia, estimation of, in urine (Le> 
CLfeRE), A., ii, 369. 
estimation of, in urine and serum 
(WiESSMANN), A., ii, 332. 
and its salts, estimation of pyridine 
bases in (Harvey and Sparks), 
A., ii, 180. 

Ammonification, effect of oxygen and 
carbon dioxide on (Plummer), 

A., i, 90. 

in soils (Miyake), A., i, 91. 

Ammonium iodide, preparation of 
(Broeksmit), a., ii, 16. 
molybdate, reaction of potassium 
fsobutylxanthate with (Diaz de 
Plaza), A., i, 249. 
nitrate, equilibrium of barium nitrate, 
silver nitrate and (de Baat), A., 
ii, 190. 

phosphate, effect of, on soils (Alli- 
son), A., i, 248. 

sulphate, equilibrium of sodium 
sulphate, water and (Dawson), 
T., 675; A., ii, 363 ; (Matignon 
and Meyer), A., ii, 66, 67, 

302. 

effect of, on soils (Lifman and 
Gericke), a., i, 248. 
sodium sulphate, preparation of 
(Matignon and Meyer), A., ii, 
198. 

Ammonium organic compounds : — 
salts of organic acids (McMaster and 
W'right), a., i, 263. 

Amyl alcohol, hromo-. See Amylene 
bromohydriii. 

tsoAmylamine phosphotungstate 

(Drummond), A., i, 336. 

a-fsoAmylaminoglyoxylic acid, ethyl 
ester dichloroplxenylhydrazone (Bu- 
LOW and Huss), A., i, 43. 

Amylase, effect of nitrogenous substances 
on the activity of (Eockwood), A., i, 
86 . 

krt - ISO Amylc&iveol (Semmler, Jonas, 
and Oelsner), A., i, 118. 

AwAmyl-a-dehydrophellandrene (Semm- 
ler, Jonas, and Eoenisch), A., i, 

119. 

sec. -fsoAmyldihydrocarveol (Semmler, 
Jonas, and Oelsner), A,, i. 118. 

TsoAmyldihy drocarvone { Semm le it , 

Jonas, and Oelsner), A., i, 118. 

Amylene hydrochloride, dissociation of 
(Colson), A., i, 97. 
bromohydrin, preparation of (Bath), 
A., i, 249. 

isoAmylmenthane (Semmler, Jonas, 
and Eoenisch), A., i, 119, 

1 •A-feri. - Amylphenol-S-sulphonic , acid, 
and its sodium salt (Anschutz and 
Hodenius), a., i, 426. 
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tcti. -AmylplieiiyleM-S t4“STilplioiiylide | 
(A^'schutz and Hodexius), A., i, 
425. i 

sec. - and krt. -fsoAmyltetraliydracarveols I 
(Semmler, JoxaSj and Oelsxer), i 
A., i, 118, ; 

Amyrolia, crystallograpliy and optical i 
characters of (Boss), A., i, 266. ! 

AnffiroMc culture, volumeter for ; 

(Northetjp), a., i, 46S. ; 

Aueestlietics, etfect of, on permeability | 
(Ostehhout), A., i, 472. 
effect of, on respiration of plants 
(Haas), A., i, 470. 

Analysis, calculation of results of 
(Geossfeld), A. , ii, 666. 
colorimetric (Baknett and Chaf- 
MAx), A., ii, 404. 

combustion (Levene and Biebek), 
A., ii, 160. 

electro-volumetric, of solutions con- 
taining proteins, apparatus for 
(Baker and van Slyke), A., ii, 
880. 

•graphic (Grabenwitz ; Ostwalb), 
A., ii, 867. 

of mixed liquids (Geabexwitz), 
A-, ii, 245. 

gravimetric, methods of (Heidex- 
HAix), A., ii, 273. 
importance of time in (Karaog- 
LANOW), A., ii, 239, 241. 
possible error in (Zotiee), A., ii, 
403. 

micro-chemical, of organic compounds 
(Dubsky), a., ii, 130. , 

microscopic qualitative, use of textile ;■ 
hbres in (Chamot and Cole), A., ii, I 
129. ■ I 

physico-chemical volumetric (Dbbri- i 
say), a,, ii, 36S. I 

qualitative, without using hydrogen | 
sulphide (Almkvist), A., ii, 333. ! 
of metals of Group Ha. (Shibko), 
A., ii, 334, 

of metals of Groups III. and IV”. 
(Bolix and Starck), A., ii, 
334. . 1 

specfcrographic quantitative (Leme), : 

A., ii, 172. * 

volumetric, method of taking aliquot 
parts in (Eastlack), A., ii, 
203. 

of coloured acid solutions (Tingle), 
A., ii, 236. 

Asahydrides, aromatic, preparation of 
(Abams, WiiiTH, and fR,ENGH), A., i, 
165. . ■ 

Anhydrite, from the Java of Stromboli 
' IBoxte), a., ii, Aid. 

(Prekix), 


fsoAnhydrodihydromethylberberines, 
hydroxy-, and their acetyl derivatives 
(Perkin), T., 762 ; A., i, 546. 

n- and fso-Anhydromethylherherines, 
and their derivatives (Perkin), T., 
746; A., 1, 545. 

Anhydrouzaridin (Henxig), A., i, 95. 

Anils (v. Auwers), A., i, 193. 
preparation of (Rebdelien), A., i, 

117. 

Aniline, equilibrium in the system : 
glycerol-water and (Kolthofp), A., 
i, 63. 

catalytic hydrogenation of (Potjque), 

; A., i, 106. 

I action of carbon tetrachloride with 
; (Haetung), T., 163 ; A., i, 237. 
j action of, on luemin (Kuster and 
I Lobmiller), a., i, 200. 

i action of, on methyl iminodiacetate 
(Dubsky and Graxacheb), A., i, 
188. 

and its derivatives, antiseptic pro- 
perties of (Ivligler), a., i, 564. 
staniiichloride, preparation and pro- 
perties of (Druce), a., i, 535. 

Aniline, hromo- and chloro-iodo-deriva- 
tives, and their derivatives (Dainh, 
Vaughan, and Janne^y), A*, i, 
340. 

<>-, m-, and p-iiitro-, . estimation of, 
in a mixture (Nichols), A., i, 217. 

Aniline groups, replacement of alkyl- 
anilirso-groups by, in amides (be 
Bruin), A., i, 297. 

Aniline-c-sulphonamide, and its deriv- 
atives (SCHRABER), A., i, 44. 

Aniiine-«i.-suIphonic acid, ammonium 
salt (McM ASTER and Wright), A., 
i, 263. 

4-chioro- (ZiNGKE and Babumer), 
A., i, 537. 

AniMne-p-sulphonic acid {sulphanUlc 
aeid], constitution of (Waterman), 
A., i, 154. 

acid and alkali equivalents of (Water- 
man), A., i, 63. 

Anilinohenzaldehyde, 2-op-d;initro- 
( Mayer and Stein), A., i, 87. 

2- AniIino-p-bena!oquinone-44mine pi- 
crate (PiccABB and Larsen), A., i, 
396. 

3- Anilmo-l:2:4-henztriaziiie, and its 
I oxides (Arndt and Rosenau), A,, !, 

41. 

3-Anilino-4- and -B-chlorophthalanil 
(Pratt and Perkins), A., i, 169. 

3-Anilino-4:5:8-/nchIorophthalattil 
(Pratt and Perkins), A, i, 168. 

l-Anili2io-2:5'dimethylpytxole"3:4-di- 
carhoxylic acid, l-op-dichkro-, ethyl 
1 ester (BtLowund Huss), A.j h 
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a-Aiiilinoglyoxylic acid, ethyl ester 
dieliloropheiiylliydrazone (Bulow and 
Huss), A., i, 43. 

Attiimoinethyl hydroxymethyl hyposul- 
phite, o-amino- (Binz, IIuetek, and 
Goldenzweio), a., i, 6. 
hyposulphite (Binz, Huetee, and 
Goldenzweig), a., 1, 5. 
Aniliaomethyleneacetoacetanilide, m- 
bromo- (Daij^s and Hakger), A., i, 
238. 

Aailinometliyleaeacetoaeeto-w-hromo- 
anilide, w-bromo- (Dains and Bar- 
ger), A., i, 239. 

AaiHnomethyleiieacetoacetO' 0 “pheiie- 
tidide (Uains and Hargeii), A., i, 

' 238. 

2-Aniliiio- 1 : 8 -naphthasult amqninone- 
anil (ZiNCKE and Schurmann), A., i, 
550. 

S-Anilinophenazoxoninm, 3 -amino-, 9- 
liydrochloride, and its absorption 
spectra (Keermann and Sandoz), A., 
i, 126. 

Animal duids, processes of oxido-reduc- 
tion in (Abelous and Aloy), A., i, 
160. 

Animal tissues, antolysis of (Dernby), 
A,, i, 464. 

nutritive value of (Osborne, Mendel, 
Ferry, and Wakeman), A., i, 
139, 823. 

indicators extracted from (Orozibr), 
A., i, 614. 

action of methylene-blue with (Thun- 
berg), a., i, 140. 

Anions, detection of (Feigl), A., ii, 
236. 

S:4-Anisacylidenecoumarin-8-carboxylic 
acid, ethyl ester (Widman), A., i, 
398. 

Anisaoylmalonic acid (Widman), A., i, 
394. 

Anisaldehydepiperylhy drazone ( W ein- 

hagen), T., 580 ; A., i, 395. 
o-Ahisidine, ' 3:5-^initro- (Borsche, 
liOWBNSTEiN, and Qttast), a. , i, 12. 
Ii-Anisidin©, 2:3:54riiutvo-, benzoyl 
derivative (Keverdin), A., i, 536. 
a-^-Anisidinoglyoxylic acid, ethyl ester 
dicMorophenylhydrazone (BOlow and 
Huss), A., i, 43. 

Anisol©, 2-chloro-8:5-(;?mit;ro* (Borsche, 
LSwbnstein, and Quast), A., i, 12. 
3i5-&*nitro-2:6-iiammo- (Pollecoff 
' and Robinson), T., 655; A.,' i, 

' 428. 

4JQd»ylanisylethylene oxide (Bod- 

''»3a8s), A., i, 230. 

Aiisjrl auisylethyl ketone, and its 
oxime (Pfeiffer and Negreanu), 
A*,!' I, 19. , ^ . 

oxiv. ii 


?3-Anisyl chlor oeinnamylidenemetliyl 

ketone (Straus and Blankenhorn), 

A., i, 501, 

j?-Anisyi j>-ehlorostyryl ketone (Straus 
and BlankenhounI, A., i, 501. 
4-Anisylhydantoiii-l -acetic acid, sodium 
salts (Hahn, Burt, and Johnson b 

A., i, 80. 

AnisyUdene-4-bromo-2-iodoanilm6 
(Dains, Yaughan, and Janney), A., 

i, 340. 

l-iz-Anisylidene-S-ethylindene (Wuest), 
A., i, 4^9. 

l-Anisylidene-S-furfuiylideneiiidaiie 
(Wuest), A,, i, 490. 
l-Anisylidene-3'furylmethyiindene, 
{^VvKf^'v), A., i, 490. 

4- Anisylidenehy dantoin- 1 - acetic acid, 

salts of, and its reduction products 
(Hahn, Burt, and Johnson), A., i, 
80. 

Anisyl ^?-methoxystyryl ketone-sui- 
phonic acid, and its animoniuni salt 
(Pfeiffer and Hkgreanu), A., i, 19. 
l-AnisylphenazotMonium salts, 8:9“£ff- 
amino-, diacetyl derivatives (Kehr- 
MANN, Lie VERM ANN, and Frumkine), 
A., i, 309. 

l-Anisylphenthiazme, 3:9-fh'nitro-, and 
its salts (Kehrmann, Lievermann, 
and Frumkine), A., i, SOS. 

Anisyl phenylethyl ketone (Pfeiffer 
and Negreanu), A., i, 19. 

Anisyl sulphoanisylethyl ketone, and 
its ammonium salt (Pfeiffer aiid 
Hegeeanxt), a., i, 20, 

Annual General Meeting, T., 276. 
Anthocyanidins, formation of (Everest), 
A., i, 420. 

Antkocyanins, formation of (Everest), 
A., i, 420. 

Anthracene, specific heat and heat of 
fusion of (Hildebrand, Buschak, 
Foster, and Beebe), A., ii, 29. 
solubility of, in various solvents 
(Hildebrand, Ellefson, and 
Beebe), A., i, 62. 

Anthracene, 9:10-<ifchloxo-, preparation 
of nitric acid derivatives of (Farb- 
WERKB VORM. MeisTER, LuCIUS, & 

Bruning), a., i, 217. 

Anthracene colouring matters, nitro- 
genous, preparation of (Ohemische 
FaBRIK GrIESHEIM ELEKTRON),A.,i> 

' 272. 

Anthranil (Bamberger), A., i, 346. 
Anthranol, 1 -hydroxy-, preparation of 
(i^RBENFABRIKEN VOEM* F. 

B^VerA Go.), A.,,i,lH, 542. 

1 :8-dihydroxy- (Faebenfabriicen 
voRM. F. 'Bayer & Co.), A., % 

221, 642. 


27 
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An tlirayiiBaiifi. specific lieat and heat \ 
of fusion of (HildebkaxBj Dus- I 
ciiAK, Foster j and Beebe), A,, ii, 
29. 

solubiiitj of, in varioiis solvents 
(Hilbebeaxd, Ellefsox, and 
Beebe), A., i, 62. 

estimation of (Lewis), A., ii, 33S. i 
Antlirai|.niiioiia, 2*axnino-, preparation j 
of (Society of Chemical In- ; 
nrsTUY IN ILisleL A., i, 266. i 
benzoyl derivative (Revebdin), A., | 
i, odL. 1 

l:4:6”/i’dnulroxy- (Ckossley), A., i, i 


A C* X » j 

Antliraqiimones, tZ/liYflrosy-, anti their j 
derivativea, [ircparation of (Faeben- | 
fabuiken tokm. F. Bayeh & Co.), ? 
A., i, 180. ! 

Jjitiiraq.uiiioEe series, preparation of ? 
nitrogenous derivatiTes in the (Fare- \ 
%\'E11KE TDRM. MeiSTER, LUCIUS, k. ^ 

Bruning), a., i, 19B ^ i 

Aiithra<|iiiiione-2;l“acridoae, S'-amino- i 
(Dllmann and Dooison), A., i, I 
190. I 


Aiitlirafiiiaoiie” 2 ;l“a 0 ridone colouring j 
matters (Dllmann and Dootson), i 
A., i, 18& 

Aithra tninone -2i 1 : 2L8Ljiaplitliacrido]ie' 
(Ullmann and Dootson), A., i, 
191. 

Anthraquinonesulphonie acids, prepara- 
tion of salts of (The Baereit Co.), ' 
A., i, 301. 

AnthraquinonetMoxanthoneir llmann), ^ 
A., i, 22. I 

S'^-Anthraquinonyl-l-aminohenzoic acid, | 
methyl tster (Ullmanx and Boot- j 
sokIj’A., i, 190. ^ } 

2 '^-AiLtlira^uiiionyl-l*amiiioben 2 oi 0 acid, i 
SLamino-, and b'-nitro-, and their ! 
methyl esters (Ullmanx and Boot- i 
sox). A., i, 190, ! 

Aathm%uiiiony 1- 1 :d -f f faminodihes z- ! 
oic acid, dimetli}’! ester (Ullmanx 
and Bodtson), A., i, 190. j 

f JLntkratuiEoayi- 1 -aminO'^^-metlioxy- 
hansoift «id (Ullmanx and Bodt- 
' sox). A., i,191. 

2^* Antlimi|iiiaonyl- 1* amino- S^methoxy- 
heaioie' aeii, methyl eater (Ullmanx 
anc! Dootson), A.,X 190, 
®'-ABtliratiiiaonyl4-amin0-2^-iwphtlioic 
acid, and its meihyi ester (Ullmanx 
mi Bootsox), 'A,, i, 191. 


ImtitfatiiiBOiiyliiliyteaeridyl 


salts 


(Maybe and Smix), A-, i, 38. , I 
Aatif sms ' (ItAKDaiiiXEii mi Lampl), j 
■^'A.,U321w ' ' I 

AatMsuRf, pure (Gboscbuff), ■!., ii, ! 

A, sat* 'A / ' 'T, , A ' 1 


Antimony, equilibrium of selenium and 
(CiiiKASHiGE and Fujita), A., ii, 

116. 

action of sodium in liquid ammonia 
on (Peck), A., ii, 168. 

Antimony alloys with bismuth and with 
thallium, electrolytic potential of 
{BEKiEu}, A., ii, 425. 
with lead (IlirRUEii), A., ii, 217. 

Antimony L*uodide, metastable form, of 
(VouEXASos), A., iij 168. 
tf /oxide, preparation and analysis of 
(v. SziLAGYi), A., ii, 135. 

Antimony minerals from the Stanley 
Mine, Idaho (Shannon), A., ii, 323, 

Antipyretics, electric charsce produced 
by spraying (Zwaardemakee and 
Zeehuisen), x\., ii, 351. 

Antipyrine ( 1 -phenyU2*3-dimeihyhf^- 
pyrazGlrme), seieniiim derivatives, of 
(v. Koxek and Schleifer), A., i, 
407. 

detection of (Mayehofer), A., ii, 
465. 

detection of, microcheinically (Tux- 
MANx), A., ii, 139. 

Antiseptics, value of various organic 
compounds as (Kliglee), A., i, 469. 

Antitoxic sera,concentradon of (Homee), 
A., i, 55 S. 

Apiolealdehyde, preparation of, and its 
action witli orgaiio-magnesium com- 
pounds (Fabinyi and SzfeKi), A., i, 
17. 

/•Arahinose, oxidation of, in alkaline 
solution (Nef, Hedenbukg, and 
Glattfeld), A., i, 100. 
tetra-acetates of (Hubsox and Dale), 
A., i, 335. 

Arhutin, detection of (Salo3IOn), A., ii, 
250. 

Arecaidine, preparation of (Hess and 
Leibbeandt), xl., i, 401. 

Arecaine, constitution of (Hess and 
Leibbiiandt), A., i, 401. , 

Arecoline, preparation of (Hess and 
LEIBBilANDT), A., i, 401. 

Arginase, occurrence of, in invertebrates 
(Glemexti), a., i, 560, 

Arginine in human placenta (Haebing 
and Fort), A., i, 417. 
metabolism of. See Metabolism. 

Argon, lecture experiment on the pre-. 
paiation of (Joeissen), A., Ii, 

preparation of, in the laboratory 
(Bobinsteix and Wachenhiim), 

■A.,ii, 166. 

density, compressibility and atomic 
weight of (li'BDUc), A., ii, 266. 
comprmibility and' dilatability^ of 
(Uebuo), a. ii, , , V 
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Aroiaatic compoiindSj intercliange of 
hydroxyl with halogen in (Bojisciie, 
Lowenstein, and Quast), A., i, 11. 
Arsenic ^rwxide, preparation and testing 
of (Chapin), A., ii, 361. 

. Arsenions acid, detection of, nucro- 
cliemically (Tunmann), A., ii, 453. 
Arsenates, colloidal (Elkmp and v, 

GyUILAy), a., ii, 200. 

Perarsenates, preparation of (Asgh- 
KENASI), A., ii, 166. 

Arsenic organic componnds, aromatic 
(Ghemisghe Fabi-ixk ton E, Hey- 
den), a., i, 275. 

with naphthalene derivatives (Boon 
and Ogilvie), A., i, 461. 

Arsenic detection and estimation : — 
detection of (Sneed), A., ii, 133. 
modified Maislds apparatus for detec- 
tion of (Kirkby), a., ii, 240. 
detection and estimation of, and its 
excretion in urine (Duret), A., i, 
561. 

estimation of, in corpses (FOhner), 
A., ii, 240, 

9-, 11“, and 12-Arsenotungstic acids 
(Eosenheim and Jaenioke), A., u,78. 
Arsinic acids, halogenated, preparation 
of (Faebenfabriken vorm. F. 
Bayee & Co.), A., i, 257. 
4-Arsinoplienylstihinic acid, 2-nitro- 
(Chemische Fabeik von F. HeY" 

■ den), A., i, 275. 

Artemisia constituents of oil 

from (Asahina and Yoshitomi), 
A., i, 76. 

Artichoke, Jerusalem, changes of inulin 
in the (Colin), A., i, 208. 

Aryl sulphites, preparation of 
(Badische Anilin- and Soda- 
Fabbik), a., i, 297. 

Asbestos, mixtures of metallic silver or 
lead salts with (Binder), A., ii, 453. 
Ascaris saimi, catalase content of 
(Magath), a., i, 279. 

Aspartic acid, hydrazides of, and their 
- derivatives (Cuetius and Jansen), 
a., i, 44. 

Asfxrgilhm glaucus, effect of potassium 
\ nitrate on the growth of (Water- 
man), A., i, 330. 

Asphodels, transformation of inulenin 
in the tubercles of (Couvreue), A., i, 

■ 366. 

Aspirator (Johlin), A., ii, 358. 

Aspirin. See o-Acetoxy benzoic acid. 
Assimilation ( Willstattee and Sto%l), 

; , A-, i, 207, 243. 

plant. See Plants. . 

Association of organic compounds in 
• 'benzene and alcohol solution (Innbs), 

, T., 410 ; A., ii, 219.. . . 


Asymmetry, nioleciiiar and physical, 
relation between (Jaeger), A. , i, 3, 7. 

Atmosphere, terrestrial, limit and coni- 
Xjosition of (Veronnet), A., ii, 439. 

Atmospheric air, mobility of ions in 
(Yen), a., ii, 212. 
solubility of, in water (Goste), A. , if, 
265. 

isochore for (Weiss), A., ii, 291. 
density of (Guye), A., ii, 107. 
measurement of radium emanation in 
(Olujic), A., ii, 420. 
ignition of mixtures of methane and 
(Mason and Wheeler), T., 45 ; A., 
ii, 10, 70 ; (Patman and ^Yheelee), 
T., 656 ; A., ii, 356 ; (Wheeler), 
T., 840. 

Atom, model of (Westphal), A., ii, 
436. 

Atoms, structure of (Oiamician and 
Padoa), a., ii, '74; (Kohl- 
weiler), a., ii, 304 ; (Stewart), 
A., ii, 395. 

with reference to Ebntgen spectra 
(Vegard), a., ii, 93, 94, 144 ; 
(SoMMERFELD ; Keoo), A., ii, 303. 
stability of (Nicholson), A., ii, 163, 

Atomic frequency, relation between 
atomic number and (Allen), A., 
ii, 14, 15, 191. 

differences of, in spectral series 
(Bell), A., ii, 383. 

Atomic numbers (Allen), T., 389; 
A., ii, 220. 

relation between atomic frequency and 
(A],(LEn), a,, ii, 14, 15, 191. 
differences of, zn spectral series 
(Bell), A., ii, 383. 

Atomic theory (Lorenz), A., ii, 303. 

Atomic weight of argon (Ledtic), 
A., ii, 266. 

of bromine (Heim AN ; Murray), 
A., ii, 42. 

of carbon (Stahrfoss), A., ii, 312. 
of dysprosium (Kremers, Hopkins, 
and Engle), A., ii, 201, 
of helium and hydrogen (Guye), 
A., ii, 224. 

of iiebulium (Nicholson), A., ii, 182. 
of samarium (Stewart and James), 
A., ii, 44. 

of silver (Guye), A., ii, 112. 

Atomic weights, i*eport of the Com- 
mittee on (Baxter), A., ii, 305, 
determination of (Guiohard), A., ii, 
14; (Guye and Moles), A., ii, 
40, 41 ; (Guye), A,, ii, 224. ^ 
tables of, based on their combining 
weights (Paneth), A., ii, 305. 
variations in tables, of (Ebnard), 
A., ii, 105. 

in. 1916 (Moles), A., ii,.40. 
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Atopliaa. See Pheiiylcinchonic aeid. 

Atropine^ iiitiiieiice of, on respiratory 
metabolism (Keleman'), A., i, 511» 

Angite from Stroiiiboli (lvo2U and 
Washington), A., ii, 271. 

Aurora borealis, pbenomenon of | 
(Yeroknet), a., ii, 439. j 

Atttolysis (Bradley), A., i, 278. ^ i 

of animal tissues (Dernby’), A., i, 
464. 

of organs, and tlieir activity as 
antigens (Silbeestfjn), A,, i, 
464.“ 

Anxoamylases, nitrogenous (Bock- 
yvood), a., i, S6. 

«‘AzidO“ii-plieiiylprdpioBic} acid, and its 
salts and ethyl ester (Dakafsky and 
Beriseu), A.“, h 50S. 

Azines, preparation of (G. M. and R. 
Robinson), T., 644, 

Azobenzene, association of, in benzene \ 
and alcohol (Innes), T., 430. | 

,Azo- colouring matters (Reterdin, j 
Rilliet, and Tesnet), A., i, 
455. 

p»reparatioc of (Badische Anilin* and 
Sj)DA-FAimiK)j, A., i, 239, 272 ; 
(FaEBENFABRIKKN Y’DRYL-F. Bayee 
& Co.), A., i, 273. 

Aioxy-componnds, cyclic (Aendt and 
RosENAUh A., i, 40. 


B. 

BacEli, diplitberia, action of\uinme 
derhmtives on (Schaefteb), A,, i, 
93. 

patliogenie, disinfectant action of 
ciiiinme alkaloids on (Bieling), 
A., j, 243. 

typhoid, presence of a growtli-pro- 
dtieing substance in (Pacini and 
Russell), A., i, 329. 

Muciihts coU €ommi.mis^ decomposition 
of dextrose and mannitol by (Grey), j 
A., i, 143, 144. 

Baeiilns pef/rmgBm^ production of acids 
by, and ' their effect on its growth 
(tYoLF and Telfbe; Wolf and 
HariiisI, An i, 146. 

BadMm sporogems, production of acids 
by. and their effect on its growth 
(Wmt and 'Telfie; WolP' and 
HaeeisX b d46. 

Bacteria, adsorption' of, 'and of dyes 
CBbchhold), A., 1, 616. , , 
agglutination of ^ {Hbrzfb'lp and 
. , iLinfeiii), A., i,,87, ■ 

'action of cyaisohydrins on (Jacobt), 

, A. ■' . ' 


Bacteria, scission of proteins by (Sasa® 
Ki ; Sasaki and Otsuka), A., i, 

145. 

metabolism of sulphur by (Tanner)^ 
A., i, 282. 

decomposition of tyrosine by {Rhein)^ 
A,, i, 363 ; (Tsudji), A., I, 
364. 

preparation of urease from P'acobt), 
A. , i, 132. 

relation of, to the lime requirements 
of soils (Bear), A,, i, 206. 
nitrogen-assimilating, influence of 
nitrates on (Hills), A., i, 328. 
patbogenic anoerobic, bioohemistry of 
(Wolf and Telper ; Wolf and 
HAiUiis), A,, i, 146, 
symbiotic, action of, on glycerol, pent- 
oses, hexoses, and disaccharides 
(Bierry and Fortier ; Fortier 
and Bieery), A., i, 358. 
the Ehrlich indole reaction for cul- 
tures of (Kowicki), a., ii, 140, 
e.stiinatioii of nitrogen in (Bradley 
and Kichols), A., i, 281, 

Bacterium acidi lactis, ferinentation with 
(v. Euler and Syanbekg), A.^ i, 
517- 

Bacterium coli phemloge7m, isolation of 
(Rhein), A., i, 206. 
decomposition of tyrosine by (Rhein), 
A., i, 363. 

Baddeleyite, analysis of (Brown), A., 
ii, 84. 

Balance, limitations of the (Blount), 
A., ii, 15. 

temperature variations of the arms of 
the (Guichaed), a., ii, 15. 
arrangement for illuminating (Foil- 
RiTT), A., ii, 164. 

Tacimm, cases for (Blount and WooD- 
■cocK), T., 81 ; A., h, 74. 

Barium chloride, solubility of, in nitro- 
benzene (Lloyd), A., ii, 221. 
chromate, solubility and precipitation 
of (Waddell), A., ii, 407. 
iodide, crystal form of (Mugge), A., 
ii, 313. 

nitrate, equilibrinm of aimBonium 
nitrate, silver nitrate and (de Baat), 
A., ii, 190. 

disilicate in optical glass '{Bowen}, 
A,, ii, 198. 

sulphate, crystalline, heat of ionisa- 
tion of, and its solubility in water 
(Muller), A., ii, 62. 

' action of sodium carbonate with, in 
solid form (Parker), T., 897 ; 
A., ii, 222, 

Barium orgamc compounds y— , 
ethyl ' ; phosphate, hydrated (Bala* 
'REFF), A., i, '1., ' : \ ' ■ , , ,, ' 
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Barium cstimatioa and separation :~ 
estimation of, as sulphate (Kauao- 
GLANOwJ, A., ii, 47, 126, 241, 369 ; 
(Winklee), A., ii, 451. 
estimation of, yolunietrically (Wad- 
dell), A., ii, 407. 

estimation of, and its separation from 
strontium (Gooch and Soderman), 
A., ii, 408. 

Barwood, colouring matters of (O’Neill 
and Perkin), T., 125 ; A., i, 181. 

Base, CgH^OgN, and its derivatives, from 
B-2-faryivinyl acetyl ketoxime 
(Diels and Eoehling), A., i, 
400. 

by reduction of pllHl4^2^2 1 
from benzaldehyde and dimethyl i 
diketone oxime (Diels), A., i, 449. i 

Bases, electrical conductivity of, in 
aqueous solution (Ghosh), T., 790 ; 
A., ii, 423. 

conductivity minimum for neutralisa- 
tion of (Teeadwell), T., 288. 
formation of water in the action of 
acids with (B’eanck), A., ii, 112. 
cyclic, stability of (v. Braun), A., i, 
186 ; (v. Braun and Kohler), A., 
i, 268. 

organic, action of benzenesulphoiiyl 
chloride on, in ether solution 
(Schwartz and Dehn), A., i, 61. 

Ba'sking-siiark. See Oetorhmus maxi- 
mu$. 

Bean, Chinese velvet. See Stir:oIobmm 
niveum. 

Beckmann rearrangement (Kuhara, 
Agatsuma, and Araki), A., i, 179. 

Beef, estimation of nitrogen in (Thrun 
and Trowbridge), A., i, 324. 

Benzaldehyde, separation and estimation 
of benzoic acid and (Geiger), A., ii, 
463. 

Benzaldehyde, o-chloro-, action of, on 
nitroamines (Mayer and Stein), 
A., i, 36; 

o-chloro-, and m-nitro-, 2:4-c?ichloro- 
phenylliydrazones (BtiLOW and 
Huss), A., i, 314. 

2:6-(£mhloro-, derivatives of (Reich, 
Salzmann, and Kawa),^ A., i, 16. 
o-nitroso-, photochemical formation of 
(Bamberger), A. , i, 346. 
3:4;5-i5nhydroxy-. See Gallaldehyde. 

Benzaldehyde-fJz.-ainino-j?-tolylhydraz- 
one (Franzen and Mondlangi), A., 
i, 468. 

Benzaldehyde-j?-nitrophenylhydrazon8, 

; acetyl derivatives (v. Auwers), A., i, 
A96. 

Benzaldehydepiperylhydrazone, pre- 

' paration of, and p-hydroxy- (Wein- 
'HAGEN), T., 586 ; 'A., i, 895. 


Benzamide, equilibrium of benzoic an- 
liydride with (Kremann and Wenz- 

ing), a., ii, 72. 

equilibrinin of phenol and (Khem ANN 
and Wenzexg), A.,!, 218. 

Benzamide, 3-amino-6-liydroxy-, and its 
3-chloroacetyl derivative (Jacobs 
and Heidelberger), A., i, 68. 
2:6-^^'ichloro- (Reich, Salzmann, and 
Kawa), a., i, 15. 

Benzanthrone, synthesis of (Schaar- 
SCHMIDT and Korten), A., i, 433 ; 
(SCHAARSCHMIDTand Georgeacopol), 
A., i, 434. 

Benzanthronecarboxamide (Schaar- 
SCHMIDT and Korten), A., i, 434. 

Benzene, structure of (Lacombliii), A., 
i, 257 ; (Lagerlof), A., ii, 31 ; 
(V. Auwers), A., ii, 343. 
absorption spectra of (Massol and 
Faucon), a., ii, 210. 
absorption of, by light oils (H. S. and 
M. D. Davis), A., ii, 411. 
association of organic compounds in 
solution in(lNNEs), T., 410 ; A., ii, 
219. 

equilibrium of carbon disulphide and 
(Sameshima), a., ii, 429. 
estimation of, in gases (Anderson), 
A., ii, 84 ; (H. S. and M. D. Davis 
and MacGregor), A., ii, 411. 

Benzene, 4-bromo- and 4-c!iloro-2-nitro- 
chlorothiol- (ZiN gke and B aeumer), 
A., i, 537. 

p-c2ibromo-, solubility of, in various 
solvents (Hildebrand, Ellbfson, 
and Beebe), A., i, 62. 
2-chloro-l:4-rhuodo- (Dains, Vaug- 
han, and Janney), A., i, 341. 
chloro-c?i- and -irf- thiol-, and their de- 
rivatives (PoLLAK, V. Fiedler, and 
Roth), A., i, 499, 

^nchloro-, reactions of sodium meth- 
oxide with (Holleman), A., !, 
216. 

nitro-derivatives, equilibrium of p~ 
toluidine and carbamide with (Kre- 
MANN and . Petritsceek), A., ii, 
68 . 

nitro-, boiling point of mixtures of 
hexane and (Buchner), A., ii, 9. 
electrolytic reduction of (Shoji), A., 
i, 342. 

nitroso-,diazotisation of (Bamberger), 

A., 1, 353. 

thiol-derivatives of (Pollak .and 
, Sohadler), a., i, 497 ; (Pollak, 
V. Fiedler, and Both), A.,, i 
498. 

Benzeneazobenzoie aeid, 2:4-cfinitro", 
and its silver salt, , and' 4-mtro-2^- 
' nitroso- (Giua), Av, i, 552. ' / \ . 
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Beiaeneazo-aa-iiil}enzoyI-S-A“-propemyl | 
etlierj p-aiiiino-, acetyl derivative I 
(DiaoiOTiij Leichi'lin, and Friede- j 
a., i, 129. | 

Benzeneazo-^-naphtlioij 2:4-fl/eMoro- j 
(BtiLOW and Hrss), A., i, 314. ; 

Benzeieazopentametliylpieiiyi ether, i 
and _2?-ainino-, acetyl derivative (Dim- j 
ROTH, LeiciiTli^', and Frikdemaxn), I 
A., i, 129. i 

4-BeEzeiieazo-/Ji*plieBetidi]ie, and p- ; 
nitia-, and tlieir derivatives (Rever- ; 
BEST, Eilliet, and Yei«et), A., i, ; 
455. i 

4-Bea2e2ieazoplieaol, 3:5:3';5'-^€^m- ; 
chioro- / W iLLSTATTFAi and Schitdee), I 
A., i, 400. ! 

Bdazette4:3-disiiIplKmyI chloride, 4- ! 
eliloro- (PoELAK, V. Fibbler, and ; 
Roth), A., i, 499. j 

BeEzeiie-l:3-dltliiolacetic acid, 4-cliloro- ; 
{Follak, y. Fiedeeb, aud Roth), : 
A., i, 499. ! 

Benienehydrazolseiizoic acid, i 

nitro-, iiietliyi ester (Giya), A., i, 552. i 
BenaenesnlpMEic acid, 4-chloTo-2- ; 
nitro-, and its methyl ester (Zincke ! 
and Baeitmer), A., i, 538. i 

Benzenesnlplionainide, amino-, acetyl | 
and cliloroacetyl derivatives of (Jacobs I 
and Heibelbrf.gek), A., i, 69. | 

Benzenesnlpliomc acid, preparation of ; 

(Ayi^worth), A., i, 295. | 

BenzenesnlphoEic acid, amino-. See j 
AiHiinesulplionic acid. ! 

BeMenesuiphonyi cliloride, action of, ’ 
with organic bases in ether solution ^ 
(ScHW'AEZ and Dehn), A., i, 61. 
Benaenesnlphonjl chloride, 4-cliloro- : 
S.’S-iirbromo- {Anschutz and Moui- ; 
NECS), A., i, 424. : 

BenaenesiilplioiiyiazidejO-eyaiio- (Schra- i 
DEE,), A,, i, 198. ; 

B«iiiine4:3:6-trisnlplionyl chloride, 2- ! 
cMoro- (PoLLAK, V. Fiedler, and | 
Both), A., i, 499. [ 

BeiweEe'i:3:5-tritMolacet2C acid, 2- I 
chloro- (PouLAK, V. Fiedler, aud j 
Roth), A., i, 500. . ! 

Beii*liydwxamatadietliylenedianiineco- | 
halt »all» (Weeker and Matissen), 
A., i, 879. , ' 

B®ii«hydryl ether* action of sulphur on 
pzFiEL «i Wmilsz-Kowalski), 
A., i, 4.92. 

'$^l«Eiiydi 7 ll»aiiiEiiiaiol©, 2-o-liydr- 

' oxy-i. md its pleale {BigTizTCKi and 

' I Bohmutz), a., i, 451 

drjl- 1 -heiaiyEdiaemdeBe 
,.,^{ytESTh'A., igi. , , : 

' ' ' (W , 

; ') A*, i, 4Si, / ^ ' 


BenzhydryhsohutylindeneE CW uest), 

A., i, 49L 

S-Beazhydryl-ww-dimethyiheazfulvexie 
(WtiEST), A., i, 491. 

3-Beiizliydryl-l-ftirfurylldeiieiiideiie 
(Wuest), a., i, 490. 

S-Eenzhydrylindeiie (Thiele and 
Merck), A,, i, 485. 

3-Beii2liydryI-&>-metliyl“6J-ethyIheiizM- 
vens (Wbest), A., i, 491. 

S-Benzhydryl-l-methylindeiLe ( W uest) , 
A., i, 489. 

2-Ben2hydrylnaplitMininazole, 2-o-hydr- 
oxy- (B istezycki and Schmutz), A., 
i, 453. 

2-Benzhydrylperimidme, 2-o-hydros:y- 
(Bistezycki and Schmutz), A., i, 
453. 

S-Benzhy dryl- l-rsopropylindan© 
(WuEST), A., i, 491, 

Benzil {dihcnzmjl), and its oxime, associ- 
ation of, in benzene and alcohol 
(IxxEs), T., 430. 

Benzilic acid, ammonium salt (Mc- 
M ASTER and IVright), A., i, 263. 
Benzimide/' constitution of (Savels- 
eerg), a., i, 177. 

Beiizlminazole-2' propionic acid, and its 
salts and derivatives (Meyer and 
Luders), a., i, 451. 

Benzoic acid, preparation of (Weston 
Chemical Co. and Savage), A., i, 
343. 

heat of combustion of (Swientos- 
LAWSKi), A., ii, 32. 
solubility of, in etbyl acetate (Lloyd), 
A., ii, 221. 

esterification of (Freas and Reid), 
A., ii, 160. 

and p-hydroxy-, isolation of, from 
soils (Walters), A., i, 152. 
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aldehyde and (Geiger), A., ii, 

463. 

Benzoic acid, calcium salt, hydrates 
and alcoholate of (Stanbridge), 
T., 808 ; l.,i 539. 
mercuric salt, preparation of solutions 
of (DELtoNE), A., i, 539. 

Benzoic acid, j8-dietliykmino- a- phenyl- 
propyl and jS-ethylamiuQ-a- phenyl- 
propyl esters, preparation of 
(Nagai), a., i, 500. 

B-naphthyi ester, preparation" of 
{Anthony-Hammonb , Chimigal 
Works), A., i, 261, 

Benaoie acid, j?-aminO“, azide and hydr- 
■ azide of, and their derivatives 
{CuiiTius and Jansen), A., i, 45* 
diethykminoethyl -ester, and its 
hydroehloride(BADBRand Leyin- 
stbin)* a., i, 112. 
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154. 

alkali salts, effect of heat on 
(Mrazek), a., i, 71. 
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of, in benzene (Innes), T., 434. 
cffhydroxy- and fi^fiiitro-derivatives, 
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A., ii, 72. 

Benzoic anhydride, chloro-, iodo-, and 
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A., i, 165. 
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■ Salzmann, and Kawa), A., i, 15. 
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1, 228. 
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430. 
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Benzoylation (Reverdin), A., i, 536. 
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i, 229. 
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STEIN and Burgi), A., i, 166. 
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f^/bromo-2':4'-£fi hydroxy-, and 2':4'- 
f^ihydroxy-, and their derivatives 
(Orndohff and Adamson), A., i, 

435. 
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(Bodforss), a., i, 230. 
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Bayer k Co.), A., i, 273. 
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Co.), A., i, 273. 
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Benzoylformic acid. See Pheny Igljoxylic 
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their mrthyi esters (Fischer, Beiig- 
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175. 
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'aiASH, and Lifschitz), A., i, 174. 
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, MAXX, and Kifsohitz), A., i, 174. 
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395. 
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IUbaut), a., i, 224. 
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Kabaitt), a., i, 224. 
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(Wibmak), a., i, 348. 
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(Kohler, Hill,- and Bigelow), 
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bromo- (Kohler, Hill, and Bige- 
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/S-p-bromo* (Kohler, Hill, and 
Bigelow), A., i, 71. 
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derivatives, action of light on (Bon- 
Fouss), A., i, 232. 

yj-aniino-, and its acetyl derivative 
(Jorlanuer), a., i, 21 . 

j 8 -Benzoyl- 7 -pbeiiylethylmalonic acid, 
7 -bronio-j 3 -/;-bromo- (KoHLER, Hill, 
and Bigelow), A., i, 73. 
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and Bigelow), A., i, 72. 

^-Benzoyi-a-pbenylethylphosphonic 
acid (CoNANT), A., i, 75. 

BenzoylphenylTJ-phenylenedlamme 
(Farbenfabrikex vorm. F. Bayee 
& Co.), A., i, 273. 
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Bigelow), A., i, 72, 
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Hill, and Bigelow), A., i, 73. 

B-Beazoylpropionic acid, B-p-bromo- 
( Kohler, Hill, and Bigelow), 
A., i, 73. 
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(Meyer anti Litbers), A., i, 451. 
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and BdJsGi), A., i, 160. 
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(Ma\’ER and Oppenheimer), A., i, 
S3 9. 
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(Chemical Works, Rohner & 
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peutic study of (Macht), A., i, 
515. 

Benzyl alcohol, action of sulphur on 
(Szpeel and WiEiinsz-KowALSKi), 
A., i, 492. 

Benzylamine stanni- and stanno- 
chiorides (Deuce), T., 717; A., i, 
535. 
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LOW and Huss), A., i, 43. 
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(Fran ZEN, Weguzyn, and Krit- 
sceewsky), a., i, 11. 

3-Benzyl-l henzylideneindene, 
and £^f-chioro- (Beenthsen), A., i, 

487. 

Benzyicampholenic acid, and its deriva- 
tives (Haller and Louvrier), A., i, 
397. 

fZ-Benzyicampholic acid, and its methyl 
ester and mono- and <i?t-bronio- (Rupe 
and Blechschmibt), A., i, 223. 
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(Bernthsen), a., i, 488. 
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488. 
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and Louvrier), A., i, 397. 
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„ '(Feanzen, Wegrzyn, and Krit- 
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lagher), T-, 33 ; A., i, 109. 
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oxy- (Senier and Gallagher), 

T., 34. 
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nitro- (Dains, Vaughan, and 
Janney), a., i, 340. 

rZ-Benzylidenecamphoiic acid, and its 
esters (Rupe and Blechschmidt), 
A., i, 222. 

Benzylidenecamphor, preparation and 
derivatives of (Rupe and Blech- 
schmidt), A., i, 222. 

; Benzylidenecamphylamine, 2:4'«Z?'hydr- 
osy- (Senier and Gallagher), 
T., 35. 

I Benzylidenecarlbamylhydraziiiophenyl- 

I acetonitrile (Bailey and Pritchett), 
A., i, 459. 

Benzylidenecollidine, and its salts (v. 
Walther and IVeinhagen), A., i, 
78. 

a-Benzyiidenehydrazinophenylacetic 
acid, and its derivatives (Darapsky), 
A., i, 553. 
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ile, preparation and deiivatives of 
(Bailey and Pritchett), A., i, 
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l-Benzylideneindene, mono- and di- 
ehloro- (Bernthsen), A., i, 486. 
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(W0EST), A., i, 489. 
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hydroxy- (Senier and Gallagher), 
T., 34. 
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chloronitro- (Mayer and Stein), 
A., i, 38. 
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and Negreanu), A., i, 19. 
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ler), a., i, 494. 
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(Thiele and Merck), A., i, 485. 
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(Senier and Gallagher), T., 34. 
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77. KyrIx\cou), A.,i, 47. 

BsMyl^nmolinium salts, and nitro- (y, i 87 -Bis[- 3 : 4 -methyIenedioxypheiiyl]-biit- 
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pilocarpine on (Keleman), A., i, 
511. 

phenols in (Theis and Benedict), 
A., I, 558. 

human, distribution of phosphoric 
acid in (Blooe), A., i, 657. 
sugar in (Gutmann and Abler), A., 

i, 50 ; (Ege), a., i, 356. 
influence of morphine on sugar in 

(Boss), A,, i, 356. 

rate of dialysis of sugar in, in diabetes 
(Kleiner), A., i, 356. 

Blood detection and estimation : — 
analysis of (Lee), A., ii, 140. 
analysis of gases of {Henderson and 
Smith), A., ii, 81; (van 
Slyre), a., ii, 82. 

and detection of acids in it 
(Straub and Meier), A,, ii, 
467. 

detection and estimation of quinine in 
(Ramsben and Lipkin), A., ii, 
25L 

estimation of acetoacetic acid, acetone 
and B-bydroxy butyric acid in (van 
Slyke and Fitz), A., ii, 86. 
estimation of the alkaline reserve of, 
electrometrically (McClendon), A., 

ii, 83. 

estimation of calcium in (Hai^verson 
and Bergeim), A., i, 50 ; (Halvee- 
' SON, Mohlek, and BEEoisii), A., i, 

, ' 51 ; (Jansen), A., ii, 174. 
estimation of carbon dioxide in 
(Henderson and Prince), A., i, 

. ' 136 ; (Henderson and Morbiss), 

, A., ii, 506. ' ; 


Blood detection and estimation tr — 
estimation of chlorine in (Sirot and 

Joiiet), a., ii, 237. 
estimation of chlorides in (Dugae- 
din), a., ii, 172. 

estimation of cholesterol in (Kast, 
Myers, and Wapj)Ell), A., ii, 
245; (Myers and Waedell), A., 

ii, 461. 

estimation of creatine and creatinine 
in (Feigl), A., i, 202 ; (Gbeenwald 
and McCrjiRE), A., ii, 251 ; (Denis), 
A., ii, 414. 

estimation of creatinine in (Chert- 
kov), A., ii, 380. 

estimation of dextrose in (Benedict), 
A., ii, 247 ; (Addis and Shevey), 
A., ii, 336, 337. 

estimation of fatty acids in (Csonka), 
A., i, 275. 

estimation of iron in (Berman), A., ii, 
371. 

estimation of methyl groups attached 
to nitrogen in (Kossel and 
EDLBilCHEli), A., i, 463. 
estimation of nitrogen in (Donald ; 
Ok ADA), A., ii, 127 ; (Sjollema 
and Hesserschy), A., ii, 128. 
estimation of non-protein nitrogen In 
(Grbenwald), a., ii, 239. 
estimation of phenols in, colorimetri- 
cally (Benedict and Theis), A., ii, 
461. 

estimation of phosphoric acid in 
(Bloor), a., ii, 452. 
estimation of quinine in (Hartmann 
and Zila), A., i, 328. 
estimation of sugar in, microchemically 
(Ege ; Bang), A., ii, 278 ; (Bang 
and Hatlehoel), A., ii, 279. 
estimation of urea in (Pelteisot), 
A., ii, 414. 

estimation of uric acid in (Tervaebt), 
A., ii, 250 ; (Morris), A., ii, 251 ; 
(CURTMAN and Lehrmann), a., ii, 
464. 

Blood-corpuscles, agglutination ' of 
(Eadsma), a., i, 511. 
white, physical properties of (Tangl 
and Bodon), A., i, 203- 

Blood-plasma, proteins of (Heezpbld 
and Klinger), A,, i, 87. 
estimation of chlorides in (Rapplbye), 
A., ii, 404. 

Blood-serum, physical ■ properties of 
' (Tangl and Bodon),^A., i, pS. 
action of carbon dioxide, acids and 
alkalis on (Hamburger; Hassel- 
BALCH, and Warburg), A., i,^320. 
pigments of (Patein), A,, i, 558. 
human, hflematin in (Feigl ; Feigl 
, and Deitssing)* A., i, 241. , 
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BIood-sartiEi, Iiiiman, phosphates in 
(Fbigl), a., i, 60 , 203, 32U, 357. 
estimation of caleium and magneshim 
in (Maiijiiott and Howland), A., 
ii, 21. 

estimation of cholesterol in (Beuk- 
HABii), A., ii, 336. 

estimation of residual nitrogen in 
(FlsCHEn): A., ii, 452. i 

estimation of phosphates in (Mak- > 
Riorrand Haessleii), A., ii, 20. ; 

human, estimation of phosphorus in I 
(Feigl), a., i, 50. 

Blood-stains, detection of (Palet anil 
Fernandez), A., ii, 180. 

Boiling points, determination of, appar- 
atns for (Edwards), A., ii, 01. j 
in capillary tubes (E^iici-i), A., ii, j 
30. ^ I 

abnormal, causes of (Berth odd), A., 
ii, 388. 

of the paraffins (LeBas), A., ii, 292. j 
Boodt, A7iselmus Bmlim de^ life of i 
(Ja'EGer), A,, ii, 228. | 

Boric acid. See under Boron. I 

Borohjdrates. See under Boron, j 

Boron in volcanic deposits (Brdn), A., [ 
ii, 323. 

amorphous, and its nitride and phos- 
phate (Kroll), a., ii, 109. 

Boron ©omponnds, inannrkl experiments i 
with (Cook ’ and Wilson), A., i, i 
332. j 

Boron:— ^ 1 

Boric acid, influence of liydrosy-aeids j 
on the conductivity oi' (Boeseken 
and Eat.s:hoven ; Boeseken, 1 
Goettsch, V''an Loon, tan der j 
Seek, aiid Weisfelt). A., ii, j 
146. j 

influence of nitrogen derivatives on j 
the electrical conductivity of 
(Bueseken, Goetisch, ^ and 
Sturm), A., ii, 146. 
estimation of, by means of manna 1 
(Iles), a., ii, 407. I 

Borohydrates, constitution of (Ray), i 
T., 807'; 440. | 

Borois aeid* possible existence of, and 1 
its salts, (Eat), T., 805; A., ii, i 
■ ■ 440. I 

B 0 »ii organic eompoimts : — I 

Btfiie acid, salts of the catechol com- j 
pound with (BtteBKEN, Oseeek, j 
' ' wdTAN KAEfTEK), A., i, 219. , j 
Btoi', detection of, eiJectroscopically i 
' ^ (MGjiA^DKth'A., ii, 173- ■ f 
’"''ielwtloE of, with turmef is ■ viscose ! 
'' ' ''Safejbres (CHAiiOT:imd’'CoLs), A,, I 
'' ^ 

iwii$ {EosBNHMM.and 


Borons acid. See under Boron. 

Brain, eflect of toxic substances on the 
chemistry of (Abelods and Soula), 

A., i, 88." 

fsoBrazilein, synthesis of salts of (Grab- 
tree and Robinson), T., 859. 

Bread, digestibility of (Blake), A., i, 
254. 

Bromates and Bromic acid. See under 
Bromine. 

Bromine, atomic weight of (Reiman ; 
Murray), A., ii, 42. 
electrical conductivity of solutions in 
(Dauby), A., ii, 145. 

Hydrohromie acid, free energy of 
dilution of (Lewis and Storch), 
A., ii, 27. 

gaseous, density of (Reiman ; 

Murray), A., ii, 42. 
compounds of aromatic hydro- 
carbons with (Maass and Rus- 
sell), A., i, 534. 

Bromides, estimation of, volumetric- 
ally (Yotocek), a., ii,‘238. 
estimation of, in presence of chlor- 
ides and iodides (Winkler), A., 
ii, 237. 

Bromic acid, detection and estimation 
of, in presence of hydrohromie, 
hydrochloric, and hydriodic acids 
(fcRGOTTi), A., ii, 451. 

Bromates, estimation of, in presence 
of hypobromites (Rupp), A., ii, 125. 
Hypobromites, estimation of, in pre- 
sence of bromates (Rupp), A., ii, 
125. 

Bromine detection and estimation ; — 
detection and estimation of (Casaees 
and Tastet), A., ii, 330. 
detection and estimation of, by 
magenta-sulphuric aeid (DENiobs 
aiidCsELLE), A., ii, 203. 
estimation of, volumetrioally (VoTO- 
■ 5ek), a., ii, 272. 

estimation and distribution of, in 
animal organs (Autenrietb), A., 
ii, 238. 

Bromine electrode. See Electrode. 

Bronchial secretion, action of sugars on 
(Lo Monaco), A., i, 466. 

Broom. See Sa-rotkamnus scoparius. 

Bmoine, estimation of, colorimetrically, 
in presence of strychnine (WdsER), 
A.,ii, 339. 

Buckwheat, See fago- 

p^mn. 

Burette, device to improve the delivery 
of (MEREn'T), A., ii, 171. 

Bmtinen- 7 -oI (Hess and Munderloh), 
A., i, 291. 

Butter, , detection of „ foreign- ^ fat in 
(Stbwaet), A,, ii, 463., ^ - 



INDEX OF SUBJECTS. 


ii.561 


Butter-fatj glycerides of (Amrerger), 1 

A., i, 418. ! 

estiniatioii of fatty acids in (Holland ' 
and BfctvLEy), A., ii, 250. 

chloride, aciion of, witli o- and 
//-toliiidiiies (Reilly and Higkin- 
bottom), T., 974. 

alcohol, zJrfchloro-. See 
Chloretone. 

woBiitylamins phospliotiingstate (Drum- 
mond)j a., i, 386. 

4- ?i-Biitylaminoazol3enzeiie-4:'-sulphoaic 
acid, sodinift salt (Reilly and Hiok- 
inbottom), T., 111. 

a-Butylammoglyosylic acids, ethyl ester 
dichloroplienylliydrazones (Bulow 
and Hess), A., i, 43. 

?i-Butylaniline, preparation and deriva- 
tives of (Reilly and Hickinbottom), 
A., i, 10. 

tsoBntyl-o- and -^-anisylhydrazides 
(Wahl), A., i, 237. 

fi-Butylarylamines (Reilly and Hickin- 
bottom), T., 974, 9So. 

Btttylhenzene, arnino- (Reilly and 
Hickinbottom), T,, 983, 

Butyl diphenyl phosphite (Milobendzki 
and SzULGiN), A., i, 495. 
iS-Butylhexane (LEVENEand Cretoher), 
A., i, 251. 

a-Butylhexoic acid, and its ethyl ester 
' (Levene and Cretoher), A., i, 250. 
j8-Butylliexyl iodide (Levene and 
Cretoher), A., i, 251. 

^-Batylhexyl alcohol (Levene and 
Cretoheb), a., i, 250. 
j8-Butylhexylmalonic acid, and its ethyl 
ester (Levene and c:retgher), A., i, 
251. 

l-n-Butylindene (v. Braun), A., i, 

111 . 

5- wButylindene (Wuest), A., i, 491. 
T^Butyloctoic acid, and its ethyl ester 

(Levene and Cretoher), A., i, 251. 
5-Butyloctyl iodide (Levene and 
Cretchee), a., 2, 251. 

S-Butyloctyl alcohol (Levene and 
Oretchee), a., i, 251. 

VA-Urt -Butylphenol-3-sulphonic acid, 
and its sodium salt (Anschutz and 
Hodenius), a., i, 425. 

UrL -Bufcylphenylene-3 :4-sttlphonylide 
(Anschutz and Hodenius), A., i, 
425. 

l-KoButylpiperidine hydriodide (Powell 
■and Dehn), A., i, 124. 
i^-Butyl-jp-tolnidine, nitro-derivatives of 
(Reilly and Hickinbottom), T., 
'986. 

3t-Butyl-o- and -y?-toluidines, and their 
salts and derivatives (Reilly and 
Hickinbottom), T., 978. " 


'/soButylxantMc acid, potassium salt, 
reaction of ammonium molybdate with 
(Diaz de Plaza), A., i, 249. 

Butyramideglucoside, a-liydroxy-( Fisch- 
er and Anger), A., i, 526. 

Butyric acid, oxidation of, with hydrogen 
. peroxide (Witzemann), A., iL 
422. 

ethyl ester, physical properties of 
(Mathews and Fatille), A., i, 

153. 

detection and estimation of(DENiGhs), 
A., ii, 13S. 

estimation of, and its separation from 
acetic and propionic acids (Crow- 
ell), A., ii, 137. 

Butyric acid, halogen deri^^atives, rela- 
tive stabilities of (Simpson), A., i, 
250. 

i8-hydroxy-, estimation of, in urine 
and blood (van Slyke ; van Slyke 
and Fitz), A., ii, 86. 

3-ButyryLp-cresol, 3-a-chloro- (v, Au- 
WEES and Mullee), A., i, 29. 


€. 

Cabbage, fermentation of (Nelson and 
Beck), A., i, 364. 

phytosterols in the seeds of, and in 
the foices after feeding on it (Ellis), 
A., i, 361. 

Cacodyllc acid, and thio**, nranyl salts 
(Muller), A., i, 383. 

Cadaverine. See Pentamethylenedi- 
amine. 

Cadmium, allotropy of (Cohen), A., ii, 
290. 

spectrum of, in the inert gases (Collie 
and Watson), A., ii, 383. 
ionisation and resonance potentials of 
(Tate and Foote), A., ii, 94. 

Cadmium bases {cadmiiunammmes)^ salts 
of, with organic acids (Ephraim and 
Bosenberg), A., i, 390. 

Cadmium iodide, equilibrium of, with 
free iodine (van Name and Brown), 
A,, ii, 28. 

selenide, formation of (Chikashige 
and Hikosaka), A., Ii, 112, 

Cadmium organic compounds 
diaikyls (Kraube), A., i, 157. 

Cadmium detection, estimation ' and 
separation : — 

detection of (Ageestini), A., ii, 456. 

' estimation and separation of (Carnot), 
A., ii, 133. 

Cffisium ■ chloride, double chlorides ' of 
(Veemande), a., ii, 397. 

Csesium, estimation of, in 'plant 'ftsh 
(Robinson), A., ii, 132. ^ 
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Casittni ions, effect of, on tlie action of 
the heart (ZwaaubemakepO, A., i, 
g26. 

Caffeine, action of, on muscle (Belak), 
A., i, 89. 

Calabar bean, alkaloids of (Max and 
Micheu Polonotski), a., i, 504 ; 
(Max PonoNovsivi), xl., i, 505. 
Calcite, crystalline structure of (Beckex- 
KAMP), A., ii, 9. 

from l\ortli. Burgess, Ontario (Gua- 
HASi), A,, ii, 324. 

Calcium, specilic heat of (Eastman and 
Eodebush), a., ii, 149. 
metabolism. Ses l^letabolisiij. 
Caicium arsenates (Eobinhon), A., ii, 
232. 

borates, aiilij'droiis, heat of formation 
of {Griyeau), a., ii, 258. 
carbonates, basic (Donate and Lang), 
A., ii, 76, 

ehioridej compounds of carbamide 
withpiNOLL & Co.), A., i, 528, 
hydroxide, effect of passing acetone 
" vapour over heated (Freubenheim), 
A., i, 252. 

oxide (liine)^ equilibrium of aluraina, 
silica and (2heitmann), A., ii, 
441. 

effect of, on soils (Hager), xi., i, 
247. ' . 

Calcium organic compoundsi — 
cyanamide, estimation of dicyano- 
diainide in {Kappen), A., ii, 208. 
estimation of dicjanodiamide and 
urea in (Hene and tan Haaeen), 
A., ii, 379, 

estimation of nitrogen in (Tuil- 
Kus), A., ii, 127. 

niorphiiiate (Eakshit), T., 470; 

A., 1, 3*)0> 

Calcium estimstioji : — 
estimation of, volumetrieally (Gross- 
Felb), a., ii, 83. 

estimation of, in blood {Halverson 
and Bbrgbim), A., i, 50; (Hal- 
verson, MfJHLER, and Bergeim), 
A., i, 51 ; (Jansen), A., ii, 174. 
estimation of, in blood -serum (Har- 
riott and Howland), A., ii, 21, 
Calorimeter, thermal leakage in (White), 
A., ii, 149, 

all«/»-Camphaiiecarboxylic acid. See 

; ft-Fencheiiylanic acid, 
Camphoceanaldehydic acid. See Aide- 
hydoeamphoceanic add. 

Cimi&caaBic, acid, fmmino-, methyl 
' ester, action of nitrous addon (Ho yes 
■ , ■» , ^ Seinneb), a, , i , S5, 

clf-CMnpliimoEo m% salt® and deriva- 
;; .fwsof and Skis nee), 'A,, i, 

,fe ' ' ' - , ' ' . 


: Camphor, oximino-, decomposition of, 

; on heating (Sernagiotto), A,, i, 117. 
Camphoraidehydic acid. See Aldehy do- 
cam phoeeanic acid. 

; Camphoranil (Reddelien), A., i, 117. 

' Camphoric acid semialdehyde. See Aide- 
hydocam phoeeanic acid. 

; Camphoroxime, association of, in benzene 
; (Innes), T., 432, 

I o-Camphylaminoglyoxylic acid, ethyl 
I ester dicliloropheay lhydrazone( Bulow 
i and Husb), A., i, 43. 

; Camwood, colouring matters of (O’Heill 
! and Perkin), T., 125 ; A,, i, 181. 

' Cancer, effect of calcium and sodium 
ions on growth of (Cramer), A., i, 559, 
Caoutchouc {india-mhher), diffusion of 
gases through (Dewar), A., ii, 186. 
vulcanisation of, without sulphur 
(Bunschoten), a., i, 503. 
j Carbamic acid, preparation of esters of 
I ( Farbenfabrik en vorm. F. Bayer 

I & Co. ; Synthetic Patents Co.), 

I A., i, 260. 

I y?-benzylphenyl ester (Farbenfabri* 
j KEN VORM. F. Bayer & Co.; Syn- 
thetic Patents Co. ), A. , i, 260. 

' Carbamide, synthesis of (Werner and 
I Carpenter), T,, 694 ; A., i, 528. 

i electrochemical synthesis of(FiCHTER), 

I A., i, 215. 

; mechanism of the synthesis of, from 
urethane (Werner), T., 622; A., i, 
380. 

formation of, from amines in the 
animal organism (Loffler), A., i, 
j 242. 

I compounds of calcium chloride with 
j ^ (Rnoll & Co), A., i, 528. 

interaction of formaldehyde and 
(Dixon), T., 238 ; A., i, 255. 
equilibrium of nitrobenzenes with 
(Keemann and Petritschek), A.^ 
ii, 68. 

decomposition of, on heating with acids 
and with alkalis (Werner), T., 84; 
A., i, 103. 

phosphotungstate (Drummond), A., I, 
j 33/ , 

estimation of, in calcium cyanamide 
I (Hens and van Haaren), A., ii, 

( 379. 

I' See also Urea. 

I CarbamidoSy constitution of (Werner), 
T,, 84, 622; A., i, 103, 380 ; (Wer- 
ner and Carpenter), T., 694 ; A., 
i, 628. 

Carbamides, aromatic (Jacobs and 
Heidelbergee), a., i, 68. 
■preparation of (Farbenpabriken 
voRM^* F,' Bayer & 'Co.), A., i,' 
113. 
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CaAamMes, tliio-. See Thiocarbaiiiides. 

Carbamidobsnzamides, and their deriva- 
tives (Jacobs and Heibelbeuger), 
A., i, 70. 

fl-Carhamidow'ohiitylacetic acid, injec- 
tion and excretion of (Rohde), A., i, 
277. 

a-Carbamidohutyric acid (West), A., i, 
311. 

j,7('?)"CarbaiaidocMoroacetyIbenzylamine 
(Jacobs and Heidelberger), A., i, 
71. 

^J-Carbamidoplienoxy acetic acid, methyl 
ester and amide of, and their chloro- 
acetyl derivatives (Jacobs and Hei- 
delberger), a., i, 70. 

Carhamidophenylacetamides, and their 
cidoroacetyl derivatives (Jacobs and 
Heidelbekger), A., i, 70. 

j}(i)-Carlbamidoplienyl cMorometliyl 
ietone (Jacobs and Heidelberger), 
A., i, 71. 

Carbamylhydrazmoplieiiylacetie acid, 
and its derivatives (Darapsky and 
Prabhaicab), a., i, 507. 

Carbazole, acyl derivatives of (Copi- 
SAEOw), T., S16 ; A., i, 548. 

i3-l-CarbetiioxypiperidyI-2-propaldeliyde 
(Hess and Eichel), A., i, 34. 

3*i8-Carbetlioxywopropyl-l-metiiylc?/c7o- 
pentane-l-carboxylic acid. See 3- 
Carboxy-S-methylcyc/opentane-l-wo- 
butyric acid. 

Carbides, temperature of formation and 
stability range of (Ruff), A., ii, 314. 

Carbohydrates, assimilation of, by plants 
(Bokorny), a., i, 860. 
action of symbiotic bacteria on (PoR- 
TIEE and Biebby), A. , i, 358. 
metabolism of. See Metabolism, 
colour reactions of tluorene with (Gua- 
LIALMELH and Delmojt), a., i, 
161. 

o-Carbomethoxyanilmomethyl hypo- 
sulphite (Binz, Huetek, and Golhen- 
zweig), a., i, 5. 

Carbon, atomic weight of (Stahrfoss), 
A., ii, 312. 

atomic heat of (Wobthing), A., ii, 
217. 

supposed fusion of (La Rosa), A., ii, 
362. 

Carbon alloys with chromium (Ruff 
and Foehr), A., ii, 39t>. 
with iron (Ruer and Goerens), A,, 
ii, 899. 

Carbon ^efe-achloride, preparation of 
(Isco Chemical Co.), A., ix, 230. 
action of radium rays on (Kailan), 
A., L 209. 

action of aniline with (Hartung)^ 

' ■ T.,163; A.,i, 237. 


Carbon Zc^/’i^chloride, use of, in analysis 
(Jartnasch and Haiuvood), A., ii, 

373. 

mowoxide, preparation of (Bloukt), 
A., ii, 165. 

reductiDn of sulphuric acid bj(MiL- 
bauee), a., ii, 360. 
behaviour and detection of, in the 
“chlorate ynpette” ”(Hofma]S'x). 
A.,ii, 329. ^ 

dioxide, equilibrium in the system : 
ferrous carbonate, water and 
(Smith), A-, ii, 261. 
equilibrium in the system : zinc 
carbonate, water and (Smith), 
A., ii, 261. 

tension of, in alveolar air (Jenni)» 
A., i, 462. 

evolution of, from distilled water 
under pressure (Patten and 
Mains), A., ii, 197. 
dissolved, in distilled water, in- 
ti ueuce of, in alkalimetry 
(Bruhns), a., ii, 453. 
transport of, by solutions of sodium 
hydrogen carbonate (Buck- 
master), A., i, .355. 
reduction of, by hydrogen peroxide 
(WiSLiCENUs), A., i, 472. 
assimilation of (WillstItter and 
Stoll), A., i,207 ; (Waterman), 
A., i, 518. 

absorption of, by colloidal chloro- 
phyll (WiLLSTATTER and Stoll), 
A., i, 243. 

respiratory regulation of the, in 
blood (Henderson and Hag- 
gard), A., i, 201, 202. 
amount of, in urine (Denis and 
Minot), A., i, 360. 
detection of (Stafford), A., ii, 
205. 

estimation of, by Dittrich’s 
method (v. Horvath), A., ii, 
241. 

estimation of, gasometrically (Mes- 
trezat), a., ii, 174. 
aUeolar, estimation of (Yam ad a), 
A.,i,511. 

estimation of, in^ blood (Hender- 
son and Prince), A., i, 136; 
(Henderson and Smith), A., ii, 
81. 

estimation of, in carbonates (Cha- 
pin), A., ii, 370, 

. estimation of, in plant respiration 
(Guejar), a., ii, 82. 

Carbonic acid, preparation of -esters of 
(Faebenfabrieen vorm. f.- 
Bayer k Co.), A., i, 260. ' • 
rate of hydrolysis of esters (Skea- 
BAL), 



ii 564 


INDEX OF SUBJECTS 


Carboa :~ 

Carbonic acid.,^/<^t^uo-J elliyl and methyl 
hydrogen esters, rate of decoiriposi- 
tioa of (y, Halbax and Hecht), 
A., ii, 222. 

Carbonates® normal, and acid, estinia- 
tioo of (Mestiiezat), A., ii, 274. 
estimation of carbon dioxide in 
(Ghabin)® a,, ii, 370. 

Carbon r?isulpliide, eq_uilibriiim of benz- 
ene and (Sameshima), A., ii, 429. 
Carbon detection and estimation » 
detection of, in steel, by the Eggertz 
test (Whiteley), A., ii, 130. 
estimation of, by tlm wet method 
(Stepp), A,, ii, 274. 

Carbonation (Patten and Mains), A., 
ii, 197. 

Carbonic acid. ^ See under Cai'bon. 
Carbonyl ehioride, action of ammonia 
With (Werner), T., 69|p>; A., i, 52S. 
AV-Carbonylearbazole (CoPISAEO^Y), T., 
819. 

o-Carboxyanilinoacetonitrile (B i nz, 
Hueter, and Goldenzweio), A., i, 6. 
o-Carboxyanilmomethyl a-hydroxybenz- 
yl liyposnlphite (Binz, Hueter, and 
G'OEDENZWEia), A., i, 6. 
a-Carboxy-^-IJ-bromobenzoyl-y-pbenyl- 
bntyrolactone (Kohler, Hill, and 
Bigelow), A., i, 73. 
8*Carboxymet1ayM”methykyc7opentaiie- 
i-oarboxylie acid. Bee Methylnor- 
homocamplioric acid. 
S-Carboxy-S>methylcyefopentane-l-25o- 
butyric acid [liormfemhonk acid)^ and 
hydroxy-, and their ethyl esters 
(Kuzicka), A.,,i,23. 
3*Carboxy-3-methyl-A®*ryc7opentene-l- 
wbntyric acid {d^diydrohormf^UGlmnic 
acid), ethyl ester (Ruziora), A., i, 
23 . 

C-atoinoma. See Cancer. ' 

Carnoiine, constitution and synthesis of 
(Baumann and Ingvalusen), A., i, 
454 . 

Carotin, occnrrenoe of, in oils and plants 
JGiulVA., i, 476* 

Carp, infittenco of oxygen tension on 
niefcabollsm of {Gaarbee), A., i, 512. 
CwtroBC, , Bomerisation of, in light 
, fSEENAGroTTOli A., I, 444. 
conTersioa of, 'futo pnlegenic acid 
fWAULACB and; YT Ricjhenberg), 
A, cm : , " ,, ^ 
l&rrsitknil A., i, 117 , 

Mmmmmmplmi : eonstittiiion of 
tS»iiNA9iotTo\ A., 444 . 

Ciiiain, toisatkn of (Haas), A-, % 
554 * 

d' . lyirolj^i of* In of ^roh. 

dicSiAGti), A., ii, 28Cw 


Casein, action of pancreatic enzymes on 
(Bherman and Neun), A., i, 414. 

Caseinogen, pure, preparation of (van 
Slykr and Baker), A., i, 413. 
effect of heat on the digestibility of 
(HaMxMarsten), A., i, 460. 
action of pepsin and rennin on 
(HaxMMARsten.), a., i, 459. 
from human milk (Bos worth and 
Giblin), a, i, 417. 

Catalase, preparation of, from bacteria 
(Jacoby), A., i, 517. 

Catalysis, history of (Prins), A., ii, 13. 
studies in (Lewis), T., 471 j A., ii, 
30, 263. 

contact (Bancroft), A., h, 13, 40, 
105 ; (Engeluer), A., ii, 13. 
effect of neutral salts on (Harked), 
A., ii, 436. 

Catalysts, iufluence of foreign sub- 
stances on the activity of (Paal and 
Hartmann), A., ii, 303, 357. 

Catalytic hydrogenation by colloidal 
metals (Paal and Schwarz), 
A., 2 , 343 ; (Boeseken and Hoe- 
stede), a., ii, 73. 
reactions (Walter), A., ii, 163. 
reduction of organic halogen com- 
pounds (Rosenmund and 
Zetzschb), A., i, 339. 
of aromatic compounds with 
platinum (Willstattee and 
Jaquet), A., i, 391. 

Catechol in the bark of trees (v. Lipp- 
mann), a., i, 246. 

compounds of cobalt salts with 
(Wbinland and Dottingee), 
A., 1, 298. 

Cateehol-borie acid, salts of (BOeseken, 
Obreen, and yak Haeften), A., i, 
219. 

Celestite from Galicia (Kreutz), A., ii, 
79. 

Cell or Cells, electrochemical, potential 
of (Pales and Yosburgh), A., ii, 
424. 

lead standard (Henderson and 
Stegeman), a., ii, 54. 

■ permanganate (Warrington), A., 
ii, 97. 

Cell or Cells, photochemical, containing 
complex cyanides (Iimori), A., ii, 
266. 

Cell or Ceils, physiological, permeability 
of (Brooks), A., i, 471 ; (Oster- 
bout), a., i, 471, 472. 
penetration of, by acids (Crozier)^ 

, A., % 279. 

.physical chemistry nf themembrancs 
^ of (BerCzbuler),' A., i, 140. 

' , living* , ; .diffusion ' ' ol ' electrolytes 
through;, (Loeb),; A., h 51. 



INDEX OF SUBJECTS. 


ii 565 


Cellulose, coustitiitioii of (Saeasih), 
A,, i, 375. 

structure and hydrolysis of (Cun- 
^{INGHAm), T., 173; A., i, 214. 
distillation of, in a Tacuum (Pictet 
and Saramin), A., i, 59. 
esparto, constitution and reactions of 
(Cross and Be van), T., 182 ; 
A., i, 214. 

Cement, Portland, composition of 
(Neumann), A., ii, 441. 

Cephaeline, derivatives of (Walters, 
Baker, and Koch), A., i, 92. 
preparation of ethers of (Farbwerke 
vorm.Meister, Lucius, and Brun- 
ing), A., i, 267. 

Cereals, methylpentosans in (Oshima 
and Kondo), A., i, 419. 

Cerium : — 

Ceric oxychloride (Arnold), A., ii, 
314. 

Oerous chloride, electrolysis of 
(Arnold), A., ii, 314. 
hydroxide (Damiens), A., ii, 442. 
Cerium organic compounds : — 

Cerium salts obtained from drying 
oils (Morrell), T., Ill ; A., i, 
98. 

Cetorhinus maximus (basking-shark), 
constituents of oil of (Tsujimoto), 
A., i, 89. 

Cevadine. See Vera trine. 

Chalcedony mistaken for glockerite 
(Wherry and Glenn), A., ii, 117. 
Chalkones. See Phenyl styryl ketones. 
Chalmersite from Prince of Wales 
Sound, Alaska (Johnson), A., ii, 
117. 

Charcoal, absorption of gold chloride by 
(Koch), A., ii, 186. 

Chart, triple parallel alignment, for the 
gi’aphical interpolation of tabulated 
data (Deming), A., ii, 41. 

Chehulic acid, structure and reactions of 
(Fischer and Bbrgmann), A., i, 
225. 

Chemical constitution and spectro- 
chemistry of tautomeric com- 
pounds (v* Auwers), a., xi, 
381. 

and rotatory power of optically 
active compounds (Clough), 
T., 526 ; A., ii, 255, 
and colour (Kehrmann), A. , i, 311 ; 
(Eehrmann and Sandoz), A., ii, 
418. 

relation between physiological 
action and (Pyman), A., i, 90. 
reactions at high temperatures 
' A : (Lewis), A., ii, 30. 

Chemistry, pure and applied, future of 
(Pope), T., 289. 

' cziv* ii 


Chemistry, progress of, during tlie past 
hundred years ("Wells and Foote), 

A., ii, 30”. 

Chicory, degru<latioii of iniiiin in the 
root of (Geslin and WolffA A., L 
246. 

Chlorene (Dztewonski and Suknarow- 
SKI), A., i, 296. 

Chloretone {tnchloro-tevt>hidyl aleoliol), 
detection of (Aldrich), A., ii, 245. ’ 

Chlorine, action of light on mixtures of 
hydrogen and (Padoa and Buti- 
RONi), A., ii, 345. 
action of, on the alkali iodides (Rae), 
T-, 8S0. 

Hydrochloric acid, free energy of, in 
aqueous solution (Noyes and 
Ellis), A., ii, 27. 
adsorption of, by hide*powder 
(Kubelka), a., ii, 390. 
detection^aud estimation of small 
quantities of (Entat), A., ii, 
124. 

detection and estimation of, in 
presence of bromic and iodic 
adds (Porgotti), A., ii, 451. 
estimation of, gravinietrically, as 
ammoniiiin chloride (Villiers), 
A., if, 332. 

estimation of, in gastric juice 
(Kelling ; Delort and Roche), 
A., ii, 450. 

Chlorides, estimation of, iodometric* 
ally (McCracken and Walsh), 
A., ii, 81. 

estimation of, volumetrically 
(Kolthoff), a., ii, 124 ; 
(Votouek), a., ii, 238. 
estimation of, in presence of 
bromides and iodides (Winkler), 
A., ii, 237. 

estimation of, in blood (Dugaiidin), 
A., ii, 172. 

estimation of, in blood plasma 
(Rafpleye), a., ii, 404. 

Chlorates, estimation of, in presence 
of hypochlorites (Rupp), A., ii, 
125 ; (Kolthoff), A., ii, 451, 
estimation of, by Bunsen’s method 
(Rupp), A., ii, 369. 

; Hypoohlorous acid, action of mesityl 
oxide with (Slawinski), A., i, 
481. 

esters of, action of sodium arsenite 
and of a mixture of potassiuin 
cyanide and hydrosulphide on 
(Gutmann), a., i, ,98. 

Hypochlorites, stability of solutions of 
(Kolthoff), A.,ii, 438. 
estimation of, in presence of 
chlorates '(Rupp), A.,,' ii, 125; 
(Kolthoff), A., ii, 451. • 

28 
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CMoriEe ietection and estimation: — | 

deteciiuii of. in iodine (Pi^'khof), j 
172. ^ i 

estimation of, Yolnmetrically (Yoto- ! 

asx), A.^ ii, 272. _ j 

estimation of, in presence of silicates i 
(Biii'Hits;, A., ii, 368. i 

estimation of, in rain and snow | 
(Pbok), a., i, 96. ^ ^ ^ i 

estim atioii of, in gastric juice (Geoiiges \ 
and Fabke), A., ii, 272. | 

estlTimtion of, in gastric juice, blood, 
and milk (SiiiOT and Joiiet), A., ii, 
237. 

estimation of, in urine (Yotocek), 
A., ii, 380. 

CMoroform, preparation of (Utheim), 
A., i, 521. 

from etbvi aleoiiol (Ukita), A., i, 
333. „ 

action of ultra-violet "igbt and of 
radium rays on (KAiLAif), A., i, 206. 
CWorobydrins, formation of (Smith), 
A., i, 371. 

Obloropiyll, colloidal, absorption of 
carbon dioxide by (Willstatteh and 
Stoll), A., i, 243. 

GMorotnngstites. See under Tungsten. 
iS-CbolestanoI, derivatives of (Ellis and 
GAm>Nii:), A., i, 343. 

Cholesterol, neplieloraetric value of 
(Csoxka), a,, ii, 277. 
oxidation of, with nitric acid (Win- 
BALs), A., i, 500. 

in animal organs (Lifsoeetz), A., i, 
51. I 

and its esters in blood (Enebson), A., i 

i, 136, I 

amount of, in blood {McCeijbben and i 

Sakgent), A., i, 275. 
in milk (Dess'IS and AIinot), A., i, 
561. 

estimation of (Lifschijtz), A., ii, 179 ; 

(WiJsBAiTs), A., ii, 336. 
estimation of, in blood (East, Myebs,' 
and AYaedell), A., ii, 245. 
estimation of, in blood serum (Been- 
habb), A., ii, 386. 

estimation of, colorimetrically, in 
blood (Myb&s and Waebell), A., 

ii, 461. 

Choline phosphotnngstate (Drbmmosbd), 
A., X 337, 

detection of, microchemically 
(Schboel)* A., ii, 251. 

aeid (Lev,s:&?i), A., i, 

531.^ 

Chirowiic itcM. ' See' node? Chroniium. 
^capllliineysiiic acid* and its salts 

(S€'ARLIA»ini), a*, i, 533. , ^ 

A., ii, 

. ' 'i, ' '/ 


Chromium alloys, with carbon (Eitff 
and Eoehr), A., ii, 899. 

Chromic acid, rate of solution of silver 
in (van Name and Hill), A., ii, 
104. 

oxidation of organic compounds 
with (WiNDAUs), A., ii, 22, 
Chromates, estimation of, gravimetri- 
caily (Winkler), A., ii, 176. 
Bichromates, estimation of, gravi- 
metrical ly (Winkler), A,, ii, 176. 
Chromyl chloride, action of, on phos- 
phorus haloids (Fey and Don- 
nelly), A., ii, 167. 

Chromium estimation: — 
estimation of (Schoelemmee), A., ii, 
243. 

estimation of, iodometrically, in 
presence of iron and organic matter 
(Lauffmann), a., ii, 459. 
estimation of, in presence of iron 
(Schoelemmee), A., ii, 372. 
Chromium electrode. See Electrode. 
Chromones. See y-Benzopyrones. 
Chromophores, satuiation of (Kauff- 

mann), a., i, 112. 

Chymosia. See Rennin. 

Cinchona alkaloids (Rabe and Kinbler), 
A., i, 303. 

detection of (Wheery and Yanov- 
sky), a., ii, 339. 

Cinchonic acids, synthesis of (Kabf- 
mann), a., i, 187. 

Cinchonine, isomerides and derivatives 
of (LitGEii), A., i, 182. 
and its isomerides, action of hydro- 
bromic acid on (LitaEii), A., i, 
121 . 

action of hydriodic add on (L'^gee), 
A., i, 232. 

.Cinchonine, a-hydroxy-, constitution of 
(L^gee), a., i, 304. 

Cinchoniretine (LiSgee), A., i, 121. 
ffi- and jS-Cinenie acids, and their salts 
(Bufe and Blech.sghmidt), A., i, 
58. 

Cineole as a cryoscopic solvent (Fawsitt 
and Fischer), A., ii, 257. 

Cinnamic acid, association of, in benzene 
(Innks), T., 431. 

preparation of double acids from (be 
Jong), A., i, 432. 

Cinnamic acid, bromonitro- and chloro- 
nitro-derivatives, and their deriva- 
tives (Reich, Agamirian, Koeh- 
ler, Qajkowski, and Lhbeck), A., 

■ i, 262 . 

2:6-fcMoro- (Eeich, Salzmann, and 
Kawa), a., i, 15. 

and p-nitro-, ammonium salts 
, , '.{MoM ASTER and Wright),; ' A., i 

■ MK ; ' 
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Cinnamoyl-a-bromowovalerylamide, and 1 
its dibromidc (Pekelstein and 
BUEOI), A., i, 166, 

jS-Cinnamoyl-a-plienyletliylpliospIioiiic 
acid (Con ANT), A,, i, 75. 

a-CinnamoyKsosneciJiic acid, ethyl ester 
(Meyer and Luders), A., i, 451. ‘ 

CinnamoyD'sovalerylamide and its di- 
bromide (Perelstein and Burgi), 
A., i, 166. 

Cinnamyldimethylamme, and its picrate 
(y. Braun and Kohler), A., i, 163. 

Cinnamylidene-p-anisidine (Senier and 
Gallagher), T., 31. 

Cinnamylidenebr omoamlines ( S enxer 

and Gallagher), T., 30. 

CJiiinaiByiidene-4-'bromo-2'iodoaii.iliiie 
(Dains, Yaughan, and Janney), A., 
i, 340. 

Cinnamylidenechloroanilines (Senier 
and Gallagher), T., 30. 

Ciiinamylide]ienitro-?^/-ciiniidiiie (Senier 
and Gallagher), T., 32. 

Oinnamylideneiiitrotoluidmes (Senier 
and Gallagher), T., 31. 

Cinnamylidene -jo-phenetidine ( Senier 

and Gallagher), T., 32. 

CmnamylideEe-i>xylidiae (Senier and 
Gallagher), T., 32. 

Cinnamyltrimethyiammonmm bromide 
(v. Braun and Kohler), A., i, 163. 

Citral, iiydrosul phonic derivatives of 
(Romeo), A., i, 265. 
estimation of (Parker and Hiltneii), 
A., ii, 377. 

Citric acid in milk, eii'ect of heat on, 
and its estimation (Sommer and 
Hart), A., i, 465. 

ammonium salt, preparation of solu- 
tions of (Shitey), a., ii, 20. 

- ethyl esters, hydrolysis of (Pinnow), 
A., ii, 103, 394 ; (Meyer), A., ii, 
223. 

ethyl hydrogen esters, and their 
metallic salts (Y^olfrum and Pin- 
now), A., i, 372. 

detection of (Broeksmit), A., ii, 22. 

' detection of, in urine (Amberg and 
McClure), A., i, 141. 

Citrus decuma7ia (American grape-fruit), 
constituents of (ZoLLER)i A., i, 382. 

■Coal, constitution of (Stores and 
Wheeler), A., ii, 270. 
oxidisable constituents of (Graham 
and Hill), A., ii, 197. 
oxidation and ignition of (Wheeler), 
T., 945. 

Coal tar, pyridine bases from (Eckert 
and Bobia), A., i, 79- ' 

C'isal tarnil, dimethylnaphtlialenes from 
' (Gesellsohaft fur Teeryerwert- 
,UNg), a.* i, 106. ' 


Cobalt bases {cohaltamuiines) (IYebner 
and Karrer), A., ii, 318, 
suits of, with organic acids (Ephraim 
and Rosenberg), A., i, 390. 
Becamminedicobalt salts, r^mitroso- 
( Werner and Karrer), A., ii, 
318. 

Pentamminecobalt salts, iiitroso- 
( Werner and Karrer), A., ii, 
318. 

Cobalt potassium and sodium carbon- 
ates (Applebey and Lane), T., 
611 A., ii, 313. 

hydroxide, solubility of, in water 
(Almkvist), a., ii, 320. 

Cobalt organic compounds (\Yerner), 
A*., i, 375; (AYp:rner and Matis- 
sen), a., i, 379. 

with catechol (W'einland and Dot- 
tingeiQ, a., i, 298. 
with diethylenediamiiie (Jakgee and 
Kahn), A., i, 8. 

Cobalt-hexammine salts (Ephraim 
and Kosenberg), A., ii, 116. 
Biamminodinitro-oxalatocobait salts 
(Shibata and Maruei), A., i, 99. 

Cobalt estimation and separation ; — 
estimation of, colorimetrically (Jones), 
A., ii, 410. 

estimation and separation of (Car- 
not), A., ii, 133. 

j8-Coeaic acid, structure of (db Jong), 
A., i, 172. 

Cocaine, conversion of, into new physio- 
logically active substances (v. Braun 
and Muller), A., i, 233. 

Cocaine alkaloids, pre|»aration of deriva- 
tives of (Chemisohe Y^erke Gren- 
zach), a., i, 121. 

Codeine, potassium and sodium deriva- 
tives (Eakshit), T., 466 ; A., i, 
350. 

Colamine. See Ethyl alcohol, amino-. 

Colerainite (Poiteyin and Graham), 
A., ii, 325. 

Collodion membranes. See Membranes. 

Colloids, optical properties of (Lii- 
SOHiTz), A., ii, 181. 
stability of (Kruyt), A,, ii, 289. 
diffusion of salts into (Tadokoro), A., 
ii, 432. 

** soluble and ' “ insoluble (Herz- 
FELD and Klinger), A,, ii, 355. 
absorption of vaster by (HbN'I>BB 80N 
and Cohn; Fischer; Hender- 
son), A., i, 316. 

swelling of, in cells, and ite iniuence 
on the form of tissues (Spsk), A. , i, 

278. 

chemistry of, in relation to the healing 
, of wounds (y, GAZA)j A., i, 514. 

Colloidal membranes* .Membmaes# 
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Colloidal metals, catalytic hydrogenation 
by (Faal and ScHWAiiz), A., i, 343 ; 
(BCieseken and Hofstbde), A,, u, 
7S, 

particles, charge and dimensions of 
(v. Hevesy), a., ii, 52, 53. 
determination of the charge on, by 
capillarity (Thomas and Gauahd j, 
A., ii, 53. 

solutions, anisotropic (Reikders), A., 
ii, 101. 

colour and dispersitj of (Breczel- 
ler), a., ii, lOO"; (Kirchiioe), 
A., ii, 300. 

kinetics of the formation and floccu- 
lation of (Bbbczeller), a., ii, 
101 . 

osmosis and nltra-filtration of (OsT- 
wald), a., ii, 391. 
coagulation and attraction of parti- 
cles in (Zsigmonijy), A., ii, 
101 . 

systems, time reactions in (Yoeland- 
er), a., ii, 301. 

Colophony, colloidal nature of (Paul), 
A., i, 25, 120. 

Colorimeter, new (Bock and Benedict), 
A., ii, 367. 

Colour and chemical constitution (Kehr- 
MANN), a., i, 3X1 ; (KEHRM.iNN 
and Sandoz), A,, ii, 418. 
and dispersity of colioiflal solutions 
(Beeczeiler), a., ii, 100 ; (Kirch- 
hof), a., ii, 300. 

of inorganic compounds, in relation to 
their structure ( v. Bichow.sky), A., 
ii, 142. 

Coloured solutions, volumetric analysis 
of (Tingle), A., ii, 236. 

Colouring matters, theories of the action 
of (Karree), a., ii, 431. 
formation of adsorption compounds by 
(Haller), A., ii, 259. 
adsorption of, and of bacteria {Bech- 
hold), a., i, 516. 

jellies formed by (Haller), A,, ii, 
189.' , 

therapeutic action of (Baedisch and 
Klaus], A., i, 53. 

development of colours on plant fibres 
after dlazotisation of {Aktien 
Gesellschart el'e Anilih-Fabri- 
KATIOX), A., i, 316. 
of the second order (Piccard, Khab- 
ASGH, and Fleck), A., i, 385. 
of dye-wocMis (O’I^iill and Perkin), 

, '^T., 125; A., i, 18L 
'yellowlsli-bmwB vat, preparation of 
' ' ' {StwasTic Patbhts , Co.), A., i, 

' ^ ;352.'. ' ' , 

. ■ 


Colouring matters. See also : — 

Hfemin. 

Hiemoglobin. 

Helicoiu.scin. 

Helicornbin. 

Santaliii. 

Urobilinogen. 

Columbium, line spectrum of (de Gea- 
MONT), A., ii, 90. 

Combustion of organic compounds (Le- 
YENE and Biebee), A., ii, 180. 
fractional, of gases (Banceoft), A., 
ii, 13. 

Conductivity water. See under Water. 

Conhydrine, constitution of (Hess and 
JSloHEL), A., i, 34. 

Convoivulin, biological action of (Hein- 
rich), A., ij 467. 

Copper, deposition of an artificial patina 
on (Geotian), a., ii, 233. 

Copper alloys with gold, resistance of, 
to chemical reagents (Tammann), 
A., ii, 445. 

with gold and silver, resistance of, to 
chemical reagents , (TammaNn), A., 
ii, 447. 

with nickel, potential of (Gordon and 
^ Smith), A., ii, 183. 
with zinc, effect of small quantities 
of cadmium on (Guillet), A., ii, 
199. 

Copper salts, transmission of oxygen by 
(Justin- Mitellee), A.,ii, 360. 
j Copper carbonates, basic (Dunnicliff 
and Lal), T., 718; A., ii, 398. 
sodium carbonate (Applebey and 
Lane), T., 610; A., ii, 313. 
chloride, equilibrium of lithium chlor- 
ide, water and (Schreinemakees 
and Kooeduyn), A., ii, 113. 
oxide, estimation of, in ores con- 
taining sulphur (Maier), A., ii, 175. 
sulphide, estimation of, in ores 
(Maiee), a., ii, 175. 

Cupric bromide, aramoniacal com- 
pounds of mercury bromide and 
(Anderlini), a., ii, 44. 

Cuprous chloride, action of sodium 
carbonate with, in solid form (Park- 
er), T., 405 ; A., ii, 222. 

Copper organic compounds 
dicyanodiamide, and its use inanalysis 
(Grossmann and Mannheim), A., 
ix, 175. 

Copper detection, estimation, and sepa- 
ration : — 

detection of, in small quantities (Saul 
and Craw^ford), A., ii, 408. 
detection of, with hsematoxylin' (Ke- 
bello-Alvis and Benedioenti), 
,A,,ii, 276. ' 

^timation of'(MoiR), A., ii, 83, 
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Copper detection, estimation, and sepa- 
ration : — 

estimation of, as oxide after precipita- 
tion as tluocyajiate (Fenner and 
Forschmann), a., ii, 242. 
estimation of, ioclometiically (Kolt- 
hoef), a., ii, 456. 

estimation of, volumetrically (Apple- 
bey and L.VNE ; Brijhns), A., ii, 
276. 

estimation of, in presence of iron 
(Ley), a., ii, 21. 

estinication of, gravimetrically, and its 
separation from mercury (Votocek 
and Pazoxjhek), A., ii, 455. 
estimation of bismutli in (Mother- 
well), A., ii, 136. 

estimation and separation of, from 
arsenic (Carnot), A., ii, 133. 
separation of molybdenum and 
(Hoepener and Binder), A., ii, 
372. . 

Copper electrode. See under Electrode, 

Copper pyrites, crystal structure of (Bur- 
dick and Ellis), A., ii, 46. 

Coprosterol, estimation of, in fmces 
(Myers and Wardell), A., ii, 461. 

Cornuite (Rogers), A., ii, 122. 

Corona discharge, cliemical reactions in 
the (Anderegg), A., ii, 42. 

Corpses, estimation of arsenic in (Fuh- 
ner), a., ii, 240. 

Cotarnine, sodium derivative (Rakshit), 
T., 469; A., i, 350. 

Cotton seed, toxic principle of (Car- 
ruth), A., i, 266 ; (Withers and 
Cariuith), a., i, 327. 

Cotton plant, chemistry of (Yiehoyer, 
Chernofp, and Johns; Stanford 
and Yiehoyer), A., i, 367. 

Conmaranones, hydroxy-, preparation 
of, and their derivatives (Sonn), A., i, 
31. 

Coimarin, action of sunlight on (db 
Jong), A., i, 303. 

Conmarins, hydroxy-, preparation of 
(Sonn), A., i, 31. ’ 

Coumarin-S-carboxylxc acid, methyl 
ester (Widman), A., i, 348. 

Conmarin-8(or 6) -carboxylic acid, 
4:5:7»^nhydroxy-, ethyl ester, deriv- 
atives of (Sonn), A., i, 33. 

Creatine, . origin of (Baumann and 
Hines), A., i, 417, 

formation and excretion of (Thomp- 
son), A., i, 142. 

oxidation of (Baumann and Ing- 
taldsen), a., i, 423. 
in blood (Eeigl), A., i, 357, ^ I 
amount and distribution of, in human 
' blood (Hunter, and Campbell), 
A, i, 137. 


Creatine in muscle in degeneration 
(Cathcart, Henderson, and 

Baton), A., i, 279, 
excretion of, in ruminants (Ore), A., 

i, 561. 

in mine, origin of (Lose, Bimmitt, 
and Bartlett), A., i, 361. 
estimation of, in blood (Feigl), 
A., i, 202 ; (Greenwald and }ilc- 
Guire), a., ii, 251 ; (Denis), A., 

ii, 414. 

estimation of, colorimetrieally, in 
blood (Hunter and Campbell), 

A., ii, 22. 

Creatinine, effect of arginine on the 
secretion of (Thompson), A., i, 88. 
in blood (Feigl), A., i, 357. 
amount and distribution of, in human 
blood (Hunter and Campbell), 
A., i, 137. 

in urine, origin of (Bose, Dimmitt, 
and Bartlett), A., i, 361. 
estimation of, in Idood (Feigl), A., i, 
202 ; (Greenwald and McGuire), 
A., ii, 251 ; (Chertkov), A., ii, 
380; (Denis), A., ii, 414, 
estimation of, colorimetrieally, in 
blood (Hunter and Campbell), 
A., ii, 22. 

jj-Cresol, 8-nitro-, action of sulphuric 
acid on (Pauly and Will), A., i, 
525. 

0 -, 7R-, and jp-Cresols, freezing points of 
mixtures of phenol and (Dawson 
and Mountford), T., 923. 
freezing-point and boilmg-point curves 
of mixtures of phenol and (Fox and 
Barker), A., i, 427. 
compounds of pyridine with (Skirrow 
and Binmoee), A., i, 547. 
estimation of, in mixtures with phenol 
(Dawson and Mountford), T., 935. 
separation of (Darzens), A., i, 260. 
Cresylic acid, commercial, estimation of 
phenol in (Fox and Barker), A., ii, 
374. 

Cristobalite , melting-point of (Ferguson 
and Merwin); A., ii, 362. 

Crops, action of sulphur on (Shedd), 
A., i, 95. 

Crotonaldehyde, formation of, from acet- 
aldehvde (Sabatier and Gaudion), 
A., i/251. 

Crotonic acid, ^-amino-, ethyl ester, 
■action of ethyl oxalate on, in "presence 
' of potassium ethoxide (Wislicenus 
and Schollkopf), 167. 
Crowherry, See Mnpeimm nigtim . ' ' 
Cryoscopy, new apparatus for (Oddo), 
A., ii, 352. 

Crystalloluminescence '{Wbisbr), A., ii, 

419. 
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Crystals, structure of, shown bj soap 
bubbles (Marshall), 37. 

complex, structure of (Xiggli), A., ii, 
315 . 

action of light on (Whigert), A., ii, 
Ui. 

relation between the optical and ! 
geoinetrio constants of (Wherry), 
A., ii, 259. 

formation of, in gds (Holmes), A., ii, 

4‘> T 

development of (Marcelix), A., ii, 

4 So. 

isomorplioiis mixtures of (Gaubert), 
A., ii, 393. 

liquid (Ghaudhari), A., ii, 300. 
double refraetion and optical 
activity of (Stumpf), A., ii, 
209. 

polvmorpbism of (Gattbert), A., ii, 
142. 

mixed, optical properties of (Tam- 
maxh), 1., ii, 209. 

€rystal-¥ioIetj synthesis of (Kareeb), 
A., i, 40. 

CinEene, a^-cf/hydroxy-. See jS-Piieuyl- 
trim ethylene glycol, 

Ottpferron. See Hienylliydroxylamine, 
iiitroso-, aBJmoRiiira salt. 

Cyaiamide, preparation of {Osteebeeg 
and Kendall)? A., i, 104.. i 

Cyanogen, free energy of formation of I 
(Lewis and Keyes j, A., ii, 153. ! 

Cyanogen derivatives, iluoreseence of 
(Kacfe3Iann)» a., i, 113. 
reactions of (Macri), A., i, 532. 
iodide, free energy of dissociation of 
(Lewis and Keyes), A., ii, 153. 
Hydrocyanic acid, free energy of form- 
ation of (Lewis and Brighton), 
A,, ii, 153. 

decomposition of solutions of (Lew- 
cock), A., i, 3S2. 

toxic action of, on plants (B bench- ! 
ley), a., i, 95. 

sodium salt, hydrolysis of (Woeley 
and Browne), A., i, 60. 
detection and estimation of .small 
cpiantities of (Kolthorf), A., ii, 
138. 

Cyanides, estimation of, volnmetncally 
(VoTOdEK), A., ii, 238, 
estimation of the metal in, by means 
of sodium paiutimgstate (Kuxi- 
bian), a., ii, 82, 

Cyamie amd, metallic salts, hydrolysis 
; of (Weener),^?., 84 ; A., i, lOl 
Cyanogen, e.sti!aation of, volumetirically 
(Totocek), a.,, ii, 272, 

' Cyaaohydriis, action of, on bacteria 
on ewymes. (Jacoby)^' A., I, ■ 
,;MS. ; 


Cyanuric acid, preparation of, front uric 
acid (Tenable and Moore), A., i, 
104. ‘ 

identity of tetracarbimide with (Wal- 
ters and Wise), A., i. 60. 

Cyclic compounds, spectrochemistry of 
(y. ArWERS), A., ii, 343. 
stability of (Boeseken, de Groot, 
and Campagne), A.,i, 33S. 
with bridged linldiigs, nomenclature of 
, (Bredt and Sayelsbeeg), A. , i, 3S3. 

I Cymene, action of aluminium chloride 
I with (ScnoitGER), A., i, 61. 

; nitration of (Andrews), A., i, 339. 
i detection of (Schorger), A., i, 257. 

I _^}-Gym.enesulplionic acid, preparation of 
I (Hheinische Campher-Fabrik), A., 

I i, 295. 

i Cytidine-phosphoric acid and its brucine 
i salt (Leyene), A., i, 130; (Thann- 
j hahseb and Dorfmuller), A., i, 

I 317 . 

B, 

Becacyclene {trimphthyUnebenzmif*)^ 
preparation of (Dziewonski and StiK- 
NAROWLSKI), A., i, 296. 

Becamminedicobalt salts. See under 
Cobalt. 

Decanting (Tillisch), A., ii, 868. 

Bedimethylpiperidiiie. See Blmetliyl- 
araino«Aa-pentene. 

Dehydrobetulene (Semmler, Jonas, and 
Richter), A., i, 301. 

Dehydrohomofenchoiiic acid. See 3- 
Carboxy-S-mcthyl-A^-cyc^opentene-l- 
fjobutyric acid. 

Dehydrohomonorcamphoric acid, methyl 
ethyl ester, and cyano-, ethyl ester 
(Hintikka and Komppa), A., i, 543. 

Dehydromowric acid, hydroxy-, and 
nitro-, and their derivatives (Spiegel 
and Meyer), A., i, 302. 

Density of molten substances, pykno- 
meter for determining (y. Ah wees), 
A., ii, 342. 

Deosy-?i- and -w-santalin, and their 
acetyl derivatives (O’Neill and Pee- 

' KIN), T., 130; A., L 182. 

Dextrose {^-ghmse; grape-mgar)^ action 
of alkalis on (Waterman), A., i, 
101, 154. ' " 

decomposition of, by Bacllltis mli cow- 
mmis (Grey), A, i, 143, 144. 
in lymph and blood (Hendrix and 
Sweet), A., i, 137. 
amount of, in blood {McCrudden and 
■^Sargent), A., i, 275. 
exraretion'of, after injection of glycine 
and , its derivatives (Geeeswald), 
A.,i,513, 
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Bextrose (d-glucose ; grape-sugao‘\ esti- 
mation ofj coloriiriGtncally (Addls 
and Shrvky), A., ii, 247, 336, 337. 
estimation of, with sodium bypoiodite 
(WiLLSTATTEii ai)d Sohubel), A., 
ii, 337. 

estimation of, in blood (Benedict), 
A., ii, 247. 

estimation of, in urine (Gijutov ; 
Mayee), a., ii, 85; (Folin and 
McEllkot), a., ii, 207 ; (Hucen- 
HOLTZ ; Benedict and Ostee- 
berg), a., ii, 24G. 

estimation of, in urine, colorimetric- 
ally (Isaachon), a., ii, 246. 
estimation of, in urine, polarimetric- 
allj (FiiERrcns and Mannheim), 
A., ii, 246, 

Diabetes (glycostcria), production of, by 
zinc salts (Salant and Wise), A., 
i, 326. 

rate of dialysis of the sugar in blood in 
(Kleiner), A., i, 356. 
acetone substances in blood in (Ken- 
NAWAY), A., i, 357. 
carbohydrate metabolism in (McGui- 
OAn), a., i, 358. 

Diacetaldehyde, dJ^thio-, di-^j-nitrophen- 
ylhydrazone (Oxjrtixjs and Kyria- 
cou). A., i, 47, 

8 :§-Diacetoxy-4-hydroxyb©n2oic acid 
(Fischer, Bergman n, and Lip- 
schitz), a., i, 173. 

8;5-Diacetoxy-4-metb.oxybenzoic acid, 
methyl eater (BAsoher, Bergmann, 
and Lipsohitz), A., i, 173. 

S:6-Diacetoxynaplithalene, bromohydr- 
oxy- and hydroxy- (Wheeler and 
Ebavards), a., i, 76. 

5 : 6-Diacetoxy-o-plieiLylenesulphonylide 
(Anschutz and Hobenixjh), A., i, 
425. 

Diacetyl. See Dimethyl diketone. 

Diacetyl-4-chloro-2-nitrophenyltMol- 
methane (Zingke and Baeumee), ,A., 
i, 538. 

8i 5 -Diacetyl-2: 6-dimetlLyl-4-amiiiometli- 
ylpyridiue, anhydride of (Benary), 
A,, ij 351. 

8:5-Diacetyl-2:6-dimethyl-4-chlorometh- 
yl-lj4-diliydropyridine (Benahy), A., 
i, 351. 

8:5-Diacetyl-2:6-dimetliyl-4-0hlorometh- 
ylpyridine (Benary), A., i, 351. 

8:5-Diacetylgallic acid. See 3:5-Diacet- 
pxy -4-hydroxy benzoic acid, 

Diacetylphenylixy droxylamine ( Bam- 

berger), A., i, 342. 

Dialkyl phosphites, tautomerism and 
alkylation of (Milobenbzki and 
■Knoll), A., i, 522;' (Milobenbzki), 
A., i, 523. ' 


Dialkyl phosphites, action of water on 
(Milobenbzki and SACfixowsKr), A., 

1 478. 

4-BiaUylami2H)- 1 -pheiiyi-2 :3 -dime thyl- 
5-pyrazoloae, preparation of (Society 
OF Chemical Industry in Basle), 

A., i, 450. 

Diallylbarbituric acid, compounds of 
morphine alkaloids with (Society op 
Chemical Industry in Basle), A.j 
i, 271. 

Dialiylborneol {Haller and Loua'rier), 

A., i, 397. 

Biailylcampholamide (Haller and Lor- 
VIIIER), A., i, 397. 

Dialiylcamphor (HALLF>ii and Loir- 
yrier) A., i, 397. 

Dialysis, apparatus for (Thoms), A., ii, 
99. 

preparation of collodion membranes 
for (Farmer), A., ii, 63. 

Diamines, , action of 7 -lactoiies with 
(BisTRZtCKi and Schmutz), A,, i, 
452. 

Diamond, ciy^stalline structure of 
(Adams), A., ii, 197. 

Diamyl ether, €-chloro- (v. Braun and 
Kohler), A., i, 164. 
DianiUnodfchlorophthalanil (Pratt and 
Perkins), A., i, 168. 
8;9-Dianiliaophenazoxon!um hydro- 
chloride, and its absorption spectra 
(Kehrmann and Sanboz), A., i, 
126. 

3:6-Bianilinophthalanil, 4 : S-dmbloro- 

(Pratt and Perkins), A., i, 171. 
Diantipyryl selenides {Farbwerke 
voRM. Meister, Lucius, & Bruning), 
A., i, 218 ; (y. Konek and Sohleif- 
eu), a., i, 407. 

1 il'-Dianthraq^uinonyl, 2:2'-dmmmo- 
(Scholl and Dischendorfbr), A., i, 
308. 

Diastase, action of, on starch (Berc- 
zeller). A,, i, 131, 
effect of oxidising and reducing agents 
on the action of (Berczeller and 
Foboe), a., i, 132, 

Diatomite from Madagascar (Lacroix), 

A., ii, 324. 

a-Diazo-^-p-hydroxyphenylpropionic 
acid, ethyl ester (Cuimus and Don* 
selt), a., i, 46. 

Diazoimide ring, analogous behaviour of 
the diazomethane ring and (Oliveei- 
Manbala), a., i, 551. 

Diazomethane, action ■ of, on ha3inin 
(Kuster, Geeeing, and Kusch), A.,, 
i, 199. 

Diazomethane ring, analogous hehaViomr 
of the diazoimide Ting and (Olivbri- 
Manbala), A.,, I, 561 . ■ 
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Biazonium compounds, meehaiiism of | 
coupling reactions of (Dimhoth, i 
Lrichtlin", ami Fpjedeman^n), A., i, 
128. 

BibenzaideliydesTilplioxylic acid (Binz), 
A., i, 291. 

l;2:5;6-Bi1}enzaEtlirace]iej and its picrate ! 
(Weitze^bock and Elixgleu), A., 
i, 494. 

b 2 : 5 : 8 “Bibeii!zaTitlira^miioii 0 (Weitz- 
ENBocK and ICLiNGiiEi;), A., i, 494. 

3:4:8 :9-Bibe3i2:opyreae, attempt to syn- 
thesise (Weitzexbock), a., i, 493. 

a^»BibenzojI~a-acetylethaiie (Bob- 
EOEtss), A., i, 220. 

Dibenzoylacetylfruetoseacetone, and di- 
j»-ljrotiio- (FiJscHErw and Noth), A., i, 
227. 

Dibenzoylacetylglncoseacetone (Fxsch- 
EK and Noth), A., i, 226. 

Bibenzoykystine, esters and liydrazide 
of, and their deriyatives (Cxjrties and 
Kybiacoe), a., i, 46. 

3:5-l>i'benaoyl-2:G«dim€tliyI>4*ciiloro- 
methyl* l:4-diliydropyridiii0, and its 
nilro-derivative (Benahy), A,, i, 351. 

1:2:4:3-Bih0iisoylene-I:4:5:6“tetrahydro- 
pyrazine (Bisthzix^ki and Schmutz), 
A., i, 454. 

Bibenzoylglncose (Fischee and Noth), 
A.,i. 227. 

Bibenzoylme thane, 2:4 :6:2':4'; - 

hydroxy- (SoKiN),,A., i, 31. 

ajS-Dibenzoyloxysncciiionitrile (xIloy 
and IUbaht), A., i, 224. 

Bil)fiiizoyltri'j/-bromoheazoylgliicose 
(Fischer and Noth), A., i, 227. 

liib6iizoyltri-3:4i5-triiiietiioxybeBEoyi- 
glncose, cff-^hbromo- (Fischer and 
Bergmank), a., i, 2*25, 

3:4:5: B-Bibenzphenaatbrene (W eitzex- 
b{)Ck and Kungleh), A., i, 494. 

Bibenzyl. See ' i^'Diplienylethane. 

Bibenzyl etiier, action of sulphur on 
(SzPERL and Wieritsz-Eowalsei), 

^ A.-,i, 492. 

Bibeniyicampbolamide (Haller and 

Louvmee), A,, !, 397, 

Bibei»yl-2:2^-diaaplitliyl, and 
chloro- (Scholl and Tritsch), A., i, 
484. 

Bib©iizyliiene-*|?-ph©iiyleixediaceticacid, 
d'i-O'amiiio-, and di-o-nitro- (Weitzek- 
BdCK and Klinglie), A., i, 494. 

Blbeiizylketoidme^ derivatives of (Kn- 
HAiA, Agatsoma, and Araki),. A., i, 

BibmzyInieolMtta salts (y. Walther 

and WtiNHAGEx), A., s, 77. ' 

hyilrogen ^phoRplHte’ (Milo- 
iWMRi :*nd Sachho-wski),^ 'A.k.i, 
471 , . ' ' ' ■ 


I 4-Bi-^^-blltyIammoazobeIl2elle-C-snlph» 
i onic aciA potassium and sodium salts 
(Heilly and Hickinbottom), T., 109. 
4-Bi~E-bntylammobeiizeneazo*;8-iiaplith- 
ol (Eeilly and Hickinbottom), T., 
108. 

i Bi-n-butylaniline, and c^mitroso-, and 
their salts (Reilly and Hickih- 
bottom), T., 99 ; A., i, 109. 
Bibntylmalomc acid, and its ethyl ester 
(LEVENEand Ghetcher), A., i, 250. 
Bi-E-bntyl-p-toluidme, and its salts, and 
nitro-derivatives (Reilly and Hickin- 
BOTTOM), T., 980, 985. 
fsoDicamplior, and its oximes and mono- 
and f^i-bromo- (Gueebet), A., i, 347. 
Bichloxoamine T. See Toiuene-/j-su]pho“ 
dicliloroamide. 

Bicinnamylidenebenzidine, preparation 
and properties of (Seniee and Galla- 
ghee), T., 33. 

Bicinnamylidene-o-naphtbylenediamiiid 
I (Seniee and Gallagher), T., 33. 
Bicinnamylidene-p-phenylenediamme 
• (Seniee and Gallagher), T., 32. 
Bicyaiiodiamide(c?/a!?2o^tf«?2ifZi7ic) , consti- 
tution of (Hale and Vibrans), A., 
i, 380. 

infinence of, on growth of micro- 
organisms (Mollee), A., i, 469. 
estimation of, in calcium cyanaraide 
(Kappen), a., ii, 208; (Hene and 
VAN Haarbn), a., ii, 379. 
Bidehydromowric acid (Spiegel and 
Meyer), A., i, 302. 

Bi'/i-diazo-w-tolylmetliane chloride 
(Stebbins), a., i, 354. 

Biet and nutrition (Menhel and Os- 
borne), A., i, 277 ; (Osborne 
Mendel, Ferry, and Wakeman), 
A., i, 323. 

relation of proteins in, to the produc- 
tion of milk (Hart, Humphrey, 
and Smith), A., i, 465. 
analysis of, in production of pellagra 
(McCollum and Simmonds), A., i, 
53. 

Biethylacetylurethanes, bromo-, prepa- 
ration of (Farbenpabriken vorm F. 
Bay'er k Co. ; Synthetic Patents 
Go.), A., i, 297. 

Biethylamine, preparation of (Wernee), 
T., 899. 

stannochioride (Bruce), T., 715 ; 
A., i, 635. 

p-Bietbylammobenzoic acid' iV-osIdt, 
and itS' salts (Baudisch), A., i, 431, 
y-Biethylaminobenzophenone, j?- hydr- 
oxy- {Farbweeke vorm. Mektrb, 
Lucius, and BRtiNiNO), A., i, 228. 
4-Bitthylamino*3-suIpli0beiiz0ic, ' acid 
, , (Baudisoh),'!., i, 431. '' 
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Bietliylaiiiline, ^-bromo-, and itspicrate 
(T. Braun, Heider, and Muller), 
A., i. 270. 

Dietliyitjampliolic aeid, and its amide 
and potassimn salt (Haller and 
Louvrier), a., i, 397. 

Bi-2-etliyicarboiLato-0'naplitIiyl di-> 
sulphide (Zincke and Dereser), 
A., i, 221. 

I)ietbyIc^e;Zf7pe3itaiJiethyienestanni2ie 
(Gruttner, Krause, and Wiernik), 
A., i, 135. 

IrS-BietkyltliiocarboiiatobeiiKene, 4- 
cliloro- (PoLLAK, V. Fiedler, and 
Both), A., i, 500. 

2:4“I)ietiyltMocarbonato-l-etliylbeiiz- 
ene (Pollak, v. Fiedler, and Roth), 
A., i, 499. 

2:4-Dietliyltliioearbo2iato-??i-xylene 
(Pollak and Sohadler), A., i, 497. 

Biffusion, |)i™iples of (Brown), T., ‘ 
559; A., ii, 299. 

in anisotropic liquids (Svedberg), 
A., ii, 187. 

of electrolytes (Procopiu), A., ii, 
156. 

of gases tlirougli rubber (Dewar), 
A., ii, 186. 

rhythmic, in jellies (Moeller), A., ii, 
301, 392; (PIolmes), A., ii, 392. 

Diformaldehydesulphoxylic acid. See 
Methyl hyposulphite, hydroxy-. 

1 urfurylideneindane (Wuest), 
A., i, 491. 

Bi-2-furfarylmetliylethyiammoiiium 
bromide (v. Braun aud Kohler), 
A., i, 163. 

Bigallic acid, synthesis of (Fischer, 
Bergman, and Lipschitz), A., i, 172. 

m-Bigallic acid, methyl ester (Fischer, 
Bergmann, and Lipschitz), A., i,17 4. 

Bigitalis, glueosides of (Meyer), A., i, 
367. 

T|?-Bigitoxine. See Gitaline, 

Biglucosides, attempted synthesis of 
(Bourquelot and Bpjdel), A., i, 6. 

Bkycfohexylamine, hydrate and aleohol- 
ate of (FttUQUE), A., i, 164. 
sulphates (Fouque), A., i, 106. 

Bihippurylcystiae, methyl ester, hydr- 
azide and azide of, and their deriva- 
tives (Gurtius and Kyriacou), 
A., i,,46. 

Bihydroacridine, preparation of (Scholl 
and Neuberger), A., i, 505. 

Bihydroanhydroberberine,and its deriva- 
tives, (Perkin), T., 737 ; A.,i, 545. 

Bihydroanhydroepiberberine, and its 

' salts and tierivatives ' (Perkin), T.,' 
506;' A., i, 349. , 

3 :4-Bihydro - 1 iS-bbnjEopyrone, imino- 

'lydroxy-derivativ'es '(Sonn), 'A., i, 32.^ 


Bihydrobutein trimethyl ether. ' See 
4-Methoxyplienjl 3;4-dimethoxy- 
phenylethyl ketone, 2-hYdroxy-. 

Biiiydrodimethylfsotetrahydroaniiydro- 
berberine, and its salts (Perkin), 
T., 760; A., i, 546. 

Bihydroecgonidine, ethyl ester, and its 
derivatives (t. Braun and Muller), 
A., i, 233. 

Dihydroeserethole, and its zincochloride 
(Polonovski), a., i. 505. 

Bihydroeser^tholemetMne, and its salts 
(Polonovski), A., i, 505. 

Bihydroeserine, and its picrate 
(Polonovski), A., i, 505. 

Bihydroeserinemethine, and its salts 
(Polonovski), A., i, 505. 

Dihydroeseroline, and its salts 
(Polonovski), A., i, 505. 

Bihydroeserolinemethine ( Polonovski), 
A., i, 505. 

Bihydroglyoxalmes, cl ihy clroxy-, prepara- 
tion of (Diels), A., 448. 

2:3-Bihydroiadole, l-cyaiio-(v. Braun), 
A., i, 186. 

2:3-Bihydroindole-2-carboxylic ^ acid, 
2:3*r^'ihydro.Ty-, and its derivatives 
(Heller), A., i, 309. 

2:3-Bihydroindoie-2-glyoxylic acid, 2:3- 
dfhydroxy-, ethyl ester (Heller), 
A., i, 310. 

Dihydromethylfsotetrahydroaiiliydro- 
berberine, and its salts (Perkin), 
T., 759; A., i, 546. 

Bihydronorecgonidme, ethyl ester, and 
its salts (v. Braun and Muller), 
A., i, 234. 

Bihydrophenazine, preparation of 
(Scholl and Neuberger), A., i, 
505. 

Dihydrophenonaphthacridonequiiione ^ 
and its acetyl derivative (Lesnian- 
SKi), A., i, 405. 

Bihydropyranthridine (Scholl and 
Disohendorfer), a., i, 308. 

Bihydroqtiinacridme (Lesn^ianski), 
A., i, 406, 

Bihydroquiiioline-2- carboxylic acid, 
hydroxy- (PIeller), A., i, 310. 

Bihydroricinine (Bottoher), A., i, 305. 

Bihydroricinimc acid, ' and its silver 
salt and methyl ester (BOttoher), 
A., i, 305. 

Bihydroshogaol (Nomura), A., i, 447, 

' 8:8-Biheto4-plienylpiperazine, attempts 
to prepare (Dubsky and Granacher), 

A.,i,188. 

Biketopiperaziaes ' (Dubsky and 

■ Guakacher), a., i, 188, 189. 

3 ;6 -Biketopiperazin©- 1 -acetenilide, and 
dts 'salts (l)UBSKY and GrXnachkb), 

. A,, i, 189. 
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2:5-13 !ketopiperaz!ae-l:4-diacetaailide 
(DuBrtKY and GiiAi^ACHErv). A., i, 18S. 

3 : 5 -Diketopiperaziae* l-op-d initroacet- 
anilido iDubsey and Gbanacheu), 
A., i, 189. 

2:6-Binietlioxy4 allylpkenol (Mavtb- 
yEii\ A., i, 42S. 

3:4-Dimet]ioxybeiizoic acid, 5- and 6- 
amino-, S-nitro-S-amino-. and 6-nitro-, 
and their derivatives CSimonsey and 
lUti), T., 24 ; A.,i, lid. 

Srl-Bimetliozybeiizoyliiietliyi alcohol 
(it-iv'mtmjlearbmol) [Kaupmanz and 
MlTLiEii),' A., i, 17S. 

2:4-I)iinethoxybenzoylphenyletliyIeBe 
oxide (JdiiBAXifBR), A., i, 21. 

2 rS-Bimethoxyhenzyl alcohol ( o-veratrpl 
alcohol), and its salts (Kaitfmamn 
and MuLLEii), A., i, 178. 

2:3-Bmethoxyhenzyl-^-3;4-met!IylfiIle“ 
dioxypienylethylamins. See o-Tera- 
try I homo pi perony lamine . 

4:Y-i)imetlioxyeoumariii (Sokn), A., i, 
32. 

3:4-Bimethoxydeoxyh8iizoiii, and its 
bromide (Kaefmaen and Muller), 
A., i, ITS. 

2:4-Bimethozydihensoylinetlian6 (Rob- 
aiid TuriZEii), T., 876. 

5:7-Bimethoxy- 3 :4>dihy dro- 1: 2-heEZO- 
pyroae, 4-imiiio- (Soxn), A., i, 32. 

2:2'- and 4:4'-Biiaetlioxydi-8-w*methyl- 
styryl ketone, th5'*c.lMtro- (Simon- 
SEX), T.,77S; A,, i, 542. 

a»i-llimethoxyheptane, S-chloro- (Hamo- 
net), a., i, 421. 

2 :4-Biniethoxy - 1 -methy Icoumarone { v. 
Auavers and Muller), A., i, 30. 

a4:5-I)iraethoxy-2:3-niethyle]iedioxy- 
phenylethyl alcohol (Fabixyi and 

Szi^iKl), A., i, 18. 

a4;S-I>ini8thosy-2:3-methylen8dioxy“ 
phenylpropyl alcohol (Fabixyi and 
Sz^Kl), A., i, IS. 

2:6'l)iiaethoxyphenyl aliyl ether 
(Mauthner), ,A., i, 428. 

34-B'methoxypheiiy!acetoEitriIe. See 
|i- H omoveraironitrile. 

S:4-DimethoxypheEyl benzyl ketone. 
See 8:4-I)imetlioxydeosjbenzoiii. 

3:4»Bimethoxy-3-pheiiylpropioaic ■ acid, 
6-l>rraao- fCRABTEBiand Eobinsox), 
T., 871. 

3j4-Biaethoxyphe3tyl ^ a-y?-tolneaesiilph- 
©aylmethylammobeiwyl ketoe^KAUE- 
' MANX and MttLLEB)s A., i, 172. 

5:6-Baaethoxy-o-toiiiic acid, prepara- 
tion of (Peekin), T., 762. 

t^imethylamino-S^aaLtoopheiiazoxoii- 
, ilia, f '-hydroclilrtdde, and itw ateorp* 
' liOBSpCtW;(EBH&MANNandSA3XI)OZ), 

. A., km. 


\ p-Bimethylaminobenzaidehyd©, aclionof 
nitrons acid on (Klaus and Bau- 
bisch), a., i, 430. 

4-Biinethylaminobe2izoic acid, ' methyl 
ester, action of nitrous acid on (Klaus 
and Baudis(‘H), A., i, 430. 
4*BimethyIaminobeiizoic acid, 3 -amino-, 
and its liydrocliloride (Baumsoh), 
A., i, 431. 

p-Bimethyiaminohenzoic acid A- oxide, 
and its salts (Baudisch), A., i, 431. 
p-I)imetliyIaminobenzopheiione-i/-siil- 
phonic acid (FarbwerIvE vorm. 
Meisteii, Lucius, & Bruning), A., 
i, 22S. 

2-BlmethyIammo-j?-benzoqiiinone4- 
imine, salts of (Piccaru and Larsen), 
A., i, 396. 

4-Bimethylamiiio-4':4"-diacetylainiiio- 
triphenylmethyl chloride (Fierz and 
Koeohlin), a., i, 550. 
4-Bimethylamiiio-2:3“ and -2:5-dimethyl- 
henzyl alcohols, and their derivatives 
I (v. Braun, Arkuszfavski, and 

I Kohler), A., i, 258. 

{ 0 - and jn-Dimethylaminohydmdenes, 
j and their derivativt-s (v. Braun, 
i Aekuszewski, and Kohler), A., i, 

I 259. 

i 5-Bimethylammo-6-hydroxymethyl- 
hydrindene, and its derivatives (v. 
Braun, ARKUszEwsia, and Kohler), 
A., i, 259. 

p'-Bimethylamino-o'-methylbenzophea- 
one, p-amino- (Farbwehkb yorm. 
Meister, Lucius, & Bruning), A., i, 

I 228. 

I 2:6-Bimethyl4-amiiiomethyIpyridme- 
j S:5-dicarboxylic acid, ethyl hydrogen 
I ester, lactam and lactamic acid of 
I (Benary), a., i, 351. 
Bimethylamino-Aa-pentene, preparation 
of, and attempts to prepare ring 
compounds from it (Valeub and 
Luce), A.,, i, 337. 

action of methylene iodide with 
(Taleue and Luce), A., i, 102. 
p-Bimethylaminopheayl" 1- ohloro-^- 
j naphthyl sulphide (Zinckb and Eis- 
mayer), A.,i, 387. 

a- and jS-Bimethylaminopropionic acids, 
esters and hydrazides of, and their 
derivatives (Curtius and Colosser),, 
A., i, 45. 

Bmethylaminosnccinic acid, methyl 
ester and hydrazide ■ of, and their 
derivatives (Gubtius and Colossbe), 

A., 1, 4o» 

1 d-Bhaethylamiso-S-suIphobenzoie acid 
j (Baudisch), a., k 431. 

! Bimethyjainyloxyamylainiiie (v. Beaun 
1 and Koh'EBR),' A,, i, 164., 
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catalytic preparation 
of (Mailhe and de GodOxN), A., i, 
217, 

compound of benzyl cliloride, zinc 
chloride and (Chemical Works, 
Kohner & Co.), A., i, 260. 

Bimetliylaiiiime, chloronitro- and nitro- ! 
hydroxy- derivatives (Bohsche, Low- 
EN.STEIN, and Quast), a., i, 14. 

BimetliylantliraiLilic acid, azide and 
hydrazide of, and their derivatives 
(OuETiiTs and Colos.see), A., i, 4o. 

izl-Bimethylarsepedine, salts of (Zappi 
and Lanbaburu), A., i, 510. 

Dimethylbensfulvene pierate (Thiele 
and Merck), A., i, 484. 

4:4''I>imetliylb8nzop}ie2ione. See Di-;?- 
tolyl ketone. 

2: S-BimethyTY-benzopyrone, bromo- 
and chloro-derivatives (SiMONis and 
Schuhmann), a., i, 26. 

2:3-Dimetbyl«7-b8nzotliiopyrorLe, 6- 
chloro- (SiMONis and Schuhmann), 
A., i, 27. 

2:4- and 8:4-DimethyIbenzoylpbenyl> 
ethylene oxides, and tiieir diacetates 
(Joelanber), a., i, 20. 

a- and jS-Dimethylcamphols (Hallepv, 
and Bauer), A., i, 24, 

Dimethylcampholamicle (Haller and 
Bauer), A., i, 24. 

Bimethylcampholic acid (Haller and 
Bauer), A., i, 24. 

Bimethylcamphor (Haller and Bauer), 
A., i, 24. 

Bimethyi-e-chloroamylamine, salts of 
(v. Braun and Kohler), A., i, 164. 

2:6-Bimethyl-4- chloromethyl-l :4-di- 
hydropyridine- 3 : 5 -dicarboxyiic acid, 
ethyl ester, preparation of, and iis 
derivative's (B ENA ry), A,, i, 350. 

2:6-Bimethylcinchonieronie acid. See 
2:6-Dirnetliylpyridine-3:4-dicarboxyIic 
acid. 

l:4-Bimethylconinaran-*2-one, 1-hydr- 
oxy-, phenylhydrazones (t. Auwers), 
A., i, 194. 

2: 6-Bimethyl-4- cyanomethylpyridine- 
S 5 -dicarboxyiic acid, ethyl ester 
{Ben ary), A., i, 351, 

Bimethyldi-iB-bronioetbybifaininodi- 
phenylme thane (y. Braun, Heiber, 
^and MOller), A., i, 269. 

Bimethyl di-6 - chloroe thyh^iaminodi- 
phenylmethane, and its pierate (v. 
Braun, Heiber, and Muller), A., i, 
;270, 

Biinethyldicyanomethyl-3-methylbenzi- 
dine (v. Braun and Mintz), A., i, 
^ 127 , , 

BimethyldioyanosnethyTo-tolidine ( v. 
Braun and Mintz), A., i,;l27. . 


3:7-Biniethyl-l:9-diethyliiric .acid, and 
its glycol dimethyl ether, crystalline 
form of (Biltz "and Max), A., i, 
455. 

Bimethyldihy dro iwindylinm broiiiid e 
and chloride (v. Braun and Kohler), 

A., i, 186. 

4;6-Bimethyl-l ;2-dihydropyrimidine, 2- 
imino-, and 2-iinmo-l-cyano- (Hale 
and ViBRANs), A., i, 38l1 

1 :2-Bimethyl“l :2-dihydroqTiiiioline pi- 
crate, isomeric changes of (Heller), 
A., i, 306. 

Bimethyl diketone {diacetyl), inSiience 
of boric acid on the conductivity of 
(BOe-seken and Ostende), A., ii, 
146. 

oxime of, condensation of aldehydes 
with (Diels), A., i, 448. 

l:l'“Bimethyl-2:2'-dinaphthyi (Scholl 
and Tritsch), A., i, 484. 

s-Bi(-3:4-methyienedioxyphenyI)-sne- 
cinic acid, and its salts (Sonn and 
SciIELLENBEEG), A., i, 10. 

Bimethylglyoxime, manufacture of 
(Adams and Kamm), A., i, 482. 

j85-Bimethyl- A/54’-heptadien- 3-ol, prepar- 
ation of (Enklaar), a., i, 154. 

1 :3-Bimethylc?/rZohexan-5-one, brorao- 
derivatives (Wallace, Gerhardt, 
and JES.SEN}, A., i, 443. 

2:6-Bimethyl-4-liydroxymethylpyridine- 
3:5-dicarboxylio acid; lactone of 
(Benaey), a., i, 351. 

ajctf-Bimethyi‘3*a-hydroxywopropylbenz- 
fulvene (Teib:le and Merck), A., ii, 
484. 

Bimethyliodomethyl-S-iodoamylammon- 
inm iodide, reduction of (Valeur and 
Luce), A., i, 102, 155. 

Bimethyliodomethyi-Ar pentenylam- 
moninm iodide, reduction of (Valeur 
and Luce), A. . i, 155. 

Bimethyliodomethyl-AS-pentcnylam- ^ 
monium ioduie, and its reduction 
products (Valeur and Llx®), A,, i, 
102 . 

6;7-Bimethylisatin, isomerides of, and 
their salts and derivatives (Heller 
and Baumgarten), A. , i, 235. 

5:7-Bimethylisatoie acid. ^See SiSyDi- 
methylphenylglyoxylic acid, 2-amino-. 

Bimethyl-S-metiylbenzidine, and di- 
cyano-, and dmittmo- (Y. Beaun and 
. Mintz), a., i, 127. 

Bimethylnaphthalenes, extraction ^ of, 
fr nn coal-tar oil, and their derivatives 
(GeselLvSchat’t EUR Tkebverwer- 
tung), A., i, 105. 

Bimethyl-a-naphtha^iiiliioiies (Gesell- 
, soHAFT F'iiR Teerteewebtung), A.® 

i, m 



ii 576 


IXBES OF SUBJECTS. 


BinaetliylQicarBamide, preparation of | 
(Dixox), T., 247 ; A., i, 255. I 

S.'S-Bimetiyloxindoie, 5- aiid 7-lijdrosy-, : 
and tiieir derivatives (Wahl}, A., i, | 
237. i 

Bimetliyk^/cZopeiitaaietliylesiestanniiie ’ j 
(Grd’TTXEii, Krause, aud WiERXiK), j 
A., 1, 135. i 

I ;S”Bimetliylc’:/cA>peiitaiie“4-carbosylic | 
acid, 4dr;droxy- (Wallach, Ger- | 
HARDT, a lid Jeh.sex), A., 1, 444. 1 

i:S-Bimethyl£7/c/opg2itaa-4"Ose, and its j 
seinicarbazoiie(\VALi..\€H, Geruaubt, ! 
and Jessex), A., i, 444. i 

3:5-Dimet]j.ylplie]iylglyoxylic acid, 2- j 
aiiiiao-, and its salts (Mautixet), ! 
A., U 345. 1 

2:€-Bimet!iyIpyridine, syntheAs of 
(Mumm and Huxeke), A., i, 183. 
2:6-Dimetkylpyndiiie'3:4*dicarlioxylic 
acid, and its salts and derivatives 
(Mumm and Huxeke), A., i, 188, 
2:4-Biinet3iylpyridiiie-3:5-dicarboxylic 
acid, 6-amiriO-, and 6"li}dro.vy- '(Kir- 
PALand Reimaxx), A.,!, TS.” 
2:4-Dimet!iylpyridiiie'3:5;8'tricarbo2yl- 
ic acid, iniicle and esters cf (Kiepal 
and Reimaxx), A., i, 78. 

2 :4-BimetliyltMocarboiia to- 1 * etbylbenz- j 
me {PoLLAK, V. FiKin.ER, and KoxiC, 
A., i, 499. 

2 :4“33imetliyl tMol-l - e tbylbeiizeiie, and 
5-nitro- (Pollak, t. Fieduee, and 
Rote|, a., i, 499. 

2:6-Bimctliyl*4-tMoljaet]iyIpyridiiie>3:5- j 
dicarboxyiis acid, ethyl hydrogen | 
ester, thiolaetone and tliiolactonie acid ! 
from (Bexaey), A., i, 351. i 

BimetliyItliiol”?n- and -jtoxylene, and I 
their derivatives (Pollak. and Schad- j 
LEE), A., i, 497. 

Binietliyl-2*jt?-xylidiae, and its salts (v. | 
Beaux, Abkcszewski, and Kohler), ! 
A., i, 259. ! 

Bi-B-naphthoI 6-disiilphide (Zikcke and i 
Bbeesee), a., i, 221. 

Bmaphthyl oxide. e77-l-ehlorO“(fi-i3-thio- 
(ZixCKE and Eismayer)* is 
388. 

bisulphide, bi-l-chloro- (Zixcke and 
Eismayeb), a., i, 3S6. ! 

salphoxMe, di-l-chloro-. See Binaph- 
thyl oxide, df-l-ahloro-bi-iS-tliio-. 
disnlphoxide, di-l-chlorn- (ZixcsiB ’ 
and Bismayse), A., i, 386. 
Bi-B-naphthyHitiiioliinliie, ' di-l-chloro- 
. (ZiKUKE ^ and ^ Eismatee), A., i, 
'i86. ^ / , , 

M^^^BIaaphfchyleae*! A ^-diacetic acid 

' 'fWfcrmxBoeK), A.,'i, 493. . ’ 

2^ hthylei»4il'':ditectoiAtriIe f 
|V»1«23RHB§GK], A*;, i 493. ' 


2:4-Bi-j8 - naphthyltMo-a-naplithylainae, 

bZ-U-chloro-. See Kaphthyl 2i4-di- 
i'-chloro*3-naphtbyl disulphide, 1- 
aiuinO". 

Bioxalomalonic acid, ethyl ester, con- 
stitution of {V. Auwees and Auffex- 
EEiin), A., i, 479. 

2:4-Bioxy-3-phenylt1iia2oIe, synthesis of 
(Axdefahch), A., i, SO. 

2;4-Bioxythia2:ole, synthesis of (Axdbe- 
Asini), A., i, 80, 

2;8-Bioxy-l;7:9-trimethyi-l:2:8:@-tetra- 
hy dr op urine, physiological action of 
(SALAXTand Conxet), A., i, 242. 

Biphenyl phosphite, and its ferric chlor- 
ide derivative (Milobexdzki and 
Szulgin), A., i, 495. 
sulphide, 4-chloro-2-mtro-4^-iiydroxy- 
(ZixcKE and Baeumer), A., i, 

538. ^ 

bisulphide, 4:4'-bichlorO"2 2'-b'initro- 

(ZiNCKE and Baeumer), A., i, 

537. 

disiilphoxide, 4i4'-bfchloro-2;2'-bi- 
nitro- (Zixcke and Baeumer), A., 
i, 538. 

Biphenyl-5-acetoxy-o-tolyIcarbmol 
(Gombeeo and Johxsox), A., i, 

111 . 

A^-Blphenylacetyletliylenediamiiie, iV-o- 
hydroxy- (Bistrzygki and Schmittz), 
A., i, 454. 

Biphenylamine, 3-amino-6-hydroxy-, di- 
hydroehloiide (PrccARD and Lae- 
SEX), A., 1, 396. 

4:6-bznitro-3-hydroxy- (Borsche, 
Lowexsteix, and Quast), A., i, 
14. 

Biphenyiamine -sulphuric acid, use of, 
ill the estimation of nitric acid (Till- 
mans), A., ii, 128. 

ji-Biphenyiarsyltriethylsilylbenzene, 
and its derivatives (Gruttxee and 
Krause), A., i, 133. 

Biphenylhenzoquinonemouoimineoxniie 
chloride. See Triplieiiylamiiie, y-ni- 
troso-, hydrochloride. 

' Bipheuyl-S-beazoyloxy-o-tolylcarbmol 
(Gomberc and Johnson), A., i, 
111 . 

aftj-Biphenyl-S-benzylbenzMveu© 
(WuEsx), A,, i, 489, 

Biphenylhenzylenebenzminazole, di-p- 
hydroxy-, and' its derivatives (Bis- 
■TRZYCKI and Sghmutz),' A., i, 
452. 

Biplieiiyl-4 : 6-bihroino- S-hy droxy -o- 
tolykarbinol , (Gomberg and John- 
son),. A., i, Il2. 

BiphenyI2:6-bi’bromo-3-metliyl<iuiiic-, 
methane (Gombeeg and JoaN'SON)'y 
A.pL;ai2.; b ' 
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^8y-J)iplienyll5iitaEe, aS-i^initro-, and its 
denvatives (SoNN andSciiELLENDEEG), 
Am i, 9. 

m-'Bi'phenyl- S « w^^butyBenzf ulveas 
(A¥uest), a., i, 491. 

Dipkeaylcarbinol, action of snlpliur on 
(SzrERL and AYierusz-Kowalski), 
Am i, 492. 

Bipkenylcarbrnol, 2:6-<ifcliloro-, and its 
acetate (Reich, Salzmann, and 
Kawa), a., i, 15. 

Dlpkenyl ■ 4t 6-f? fcklor o - 5 -Rydroxy 'O- 
toiylcarMnol (Gomberg and John- 
son), A., i, 112. 

S 7 ^I)iplie 2 iyicrotomc acid, a-bvoino- 7 - 
liydroxy-, 7 -hydroxy-, and a-iodo- 7 - 
hydroxy- (Botjgault), A.,i, 17. 

§;6-Bip]ienyl“2:3-'di-oj?“r^i'chloroplienyl- 
1:2:3 :4-tetra]iy dro- 1:2:3 :4- 1 e traaine 
(Bulow and Huss), A., i, 315. 

Biphenyldiethyltetrametliylenediamiiie, 
and its picrate (v. Braun, Heideb, 
and Muller), A., i, 270. 

SS-Bipheayl-^iS-dimetliyl-^-hiitaiie, ayd- 
tnhydvoxj- (Xohn and Neustadter), 
A., i, 477. 

^-Diphenyldimethyletliylciiediamiiie, dl- 
nitroso-, and its hydrochloride (v. 
Braun, Heider, and Muller), A,, 
i, 406. 

Biphenyldimethyltetrametliyleiiediam- 
ine, and its derivatives (v. Braun, 
Heider, and Muller), A., i, 108. 

Diphenyldithiolamine, 4 : 4^-£^ichIoro-2:2G 
dinitro- (Zincee and BAEUMEii), A., 
i, 538. 

4:4'-'BiplieEyl6nehis-4-'b0nzyi-3-metliyl- 
S-pyrazolone (v. Eonek and AIitter- 
hauser), a., i, 408. 

a-Biphenylethane {dibenzyl), action of 
sulphur on (Szperl and Wierusz- 
Kowalski), a., i, 492. 

Biphenyl-S-ethylcarhonato-o-tolylcarh- 
inol, and its derivatives (Gomberg 
and Johnson), A., i, 111. 

aa-Biphenylguanidine (Arndt and 
Rosenau), a., i, 40. 

ajS-Biphenylguanidine, o-nitro- (Arndt 
and Rosenau), A. , i, 41. 

Biphenyl- 5-liydroxy- o-toly loarhinol, and 
its deiivativos (Gomberg and John- 
son), A., i, 111. 

Biphenylhetoxime, derivatives of (Ku- 
hara, Agatsuma, and Araki), A., i, 
ISO. 

Biphenylmethane, absorption, spectra of 
(Massol and Fauoon), A., ii, 210. 
and duorene, action of sulphur on, 
(Seperl and Wierusz-Kowalski), 

, A., i, 492. , 

/ ';»w-Biphenyl-S-jp-methoxyheii 2 iylheiiz- 
/ fiilme (WtEST), A,, i,' |49().^; 


toftj-Biphenyl-S-metliylheiizfiilvene, and 
its picrate (Wue.st), A., i, 489. 
Biphenyl'5-methylcarboiiato-0"tolyl- 
carbinol (Gomberg and Johnson), A., 

i, 111 . 

i\G\‘'-Diplienyl-A"-methyl-A'-etliylet]iyl- 
enediamine, and its pierate, and tfe'- 
bronio-, and c/tnitroso- (v. Braun, 
Heider, and Muller), A., i, 406. 

1 iS-Biphenyl-S-metliylpyrazole, 1 ^op-d i- 
chloro- (Bulow and Hrss), Am i, 
315. 

Diphenyl-3-iiietliylquinometliane (Gom- 
berg and Johnson), A., i. 111 . 
ojw-Biphenyl-S-is’opropylbenzfuIvene 
(Wukst), a., i, 491. 
r-Biphenylsucciuanilio acid (Wren and 
Williams), Tm 837. 

Biphenylsuccinic acids, and their esters, 
optically active (Wren), T., 210 ; 
Am i, 284. 

in tercon version of esters of (Wren 
and Still), A,, i, 17* 
r-Biphenylsuccmic acid, salts and deriva- 
tives of (W'EEN and Williams), T., 
834. 

r-Biphenylsuccinie anhydride, action of 
alcohols and amines on (Wren and 
Williams), T., 832. 
Biphenyisuceino-p-tolil (ATeen and 
Williams), T., §39. 

meao'’ and 'r-Biphenylsuccmo-^?-toIuidie 
acid, and silver salt and methyl ester 
of tlie latter (Wren and Williams), 
T., S3S. 

Biphenylthienyleaxbinoi (Thomas and 
COUDERO), A., i, 504. 
Biphenyithiocarhamide, 4-bromo-2-iodo- 
(Dains, Vaughan, and Janney), 
Am ij 340. 

n-nitro- (Arndt and Bosenau), A,, iy 

41. 

Biphtheria bacilli. See Bacilli. 
2:4-BipicryltMol-l- ethylbenzene, and 
■ its derivatives (Pollaic, v. Fiedler, 
and Both), Am i, 499. 
Bipicrylthiol-m- and -^-xylene (Pollak 
and Schadler), A,, i, 497. 
Bipipexonylpiperaziae salts (Kauemann 
and Durst), A., i, 123. 

Bisaccharides, constitution of (Haworth 
andLEiTCE), Tm 188; A., i, 218. 
synthesis of (Wrede), A,, i, 6 . 
Bisiloxane, and /£C 2 Uchloro-' (Stock, 
SoMiESKi. and Wintgen), A., ii, 
110 . 

Bisinfection, theories of (Lie and 'G il- 
bert), A., ii, 262. 

by alcohols (Christunsen), A., i, 

564. 

Bispersion, Drude^s theory of , (Sommbe- 
eeld),. a*, ii, 8'9. ; ^ ^ 
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Bispersioa, rotatory, aTionialous (Gjioks- 
MAXN and WiIeschneii}, A., ii, 92, 
and colour of colloidal solutions 
(Bepx'ZELLEr), a., ii, 100 ; (Kirch- 
hof), x\., ii, SOO. 

Bispersoids, cliarge, conduetiTity,^ and 
diraeiisioiis of (v. He'VESy;, A., ii, 51, 
50 . 

Bissociation, vapour pressure during 
(Wegscheideil}, a., ii, ‘29S. 
of liydroearbons '.Meyer and Hof- 
MAXX), A., i, 

Dissociation constants of acids of tlie 
oxalic aeiti series and tlieii* esters 
{Palom.-va), a., ii, 435. 
of a-oximiiio-acitis (Hicels), T., 554 ; 
A., i, 33S. 

Distillation apparatus (Noyes and 
Skiknek), a., ii, 30 ; (Coombs), 
A., ii, 2*27 ; (Friedemann), A., ii, 
429. 

steam (Harries and Haarmanx), 
A., ii, 296, 

for the preparation of pure acids 
(Kremmekacher), a., ii, 438. 

Distyryi-4:4' -benzene, 
cyaiio- (Kauffmann and Jeutter), 
A., i, 114. 

Distyxyl ketone, |j'-cliloro- (Straits and 
Blaxkenhorn), a., i, 501. 

Di-ar-tetraliydro-ij-naplitliylcarbamide 
(ScHROETER aiid Trumas), a., i, 418. 

s- 1 : i-Bitetraliydroquinolyletliane (v. 
Braun', Heider, and SluLLEii), A., i, 
271. 

DitMenylmetbylmetliaiie, possible form- 
ation of (Fearok), a., ii, 462. 

Di-o-tolyMmetbyletbylenediamme, and 
its sails (V. Beaun, Heirer, and 
MiiiLER), A., i, 271. 

Di“p'-tciyl ketone, preparation of, and 
its coiidensatioii with phenol (Goii- 
BEiio and Todd), A., i, 74. 

Di -m-tolylmetbane, (Steb- 

mm), A,, i, 353. 

Dogs with ligatared carotids, digestion 
of proteins of meat by (Zujfz), A., i, 
359. 

Do-reMol, and its derivatives (Semmeer, 
Jonas, and Eoinisch), A., i, 119, 

Doremone, and its derivatives (Semm- 
eer, Jo5ab, and Boekiscje), A, i, 
119. 

Dropping-pomt apparatus for analysis 

' of fats and waxes (DuPKi), A.* ii, 
37S. 

Dfap-ireiglit apparatus, glass tips for 
(Davies), A., ii, 228. 

microchemistiy of (Mayshofee), 

A., ii,,466. 

froiB'' plants, iRanganess in 
; and Sowat)i A., i,.246. 


Drugs, detection of purine bases in 
(Tenmann), A., ii, 465. 

Dyeing, theory ot (Kruyt and van i>er 
Mads), A.,"ii, 153. 

Bypnepinacone, and its derivatives, con- 
stitution of (Delacee), a., i, 53S. 

Dysprosium, separation, piirihcation and 
atomic weight of (Kkf.mers and 
Balks), A., ii, 200; (Kremers, 
Hopkins, and Engle), A., ii, 201. 

E. 

Earths, rare (Jordan and Hopkins), 
A., n, 44 ; (Kremers and Balke), 
A., ii, 200 ; Kremers, Hoiucins, 
and Engle), A., ii, 201 ; (Yntema 
and Hopkins), A., ii, 398. 
position of, in the periodic system 
(Vogel), A., ii, 226. 
electrolysis of solutions of salts of 
(Dennis and Eay), A., ii, 76. 
of the cerium group, carbides of (Da- 
miens), A., ii, 442. 
separation of, from iron (Wober), A., 
ii, 243. 

Ebuliioscopy, determinations of, with 
an ordinary thermometer (Kipling- 
er), a., ii, 294. 

Eccaine, and its salts (y. Braun and 
Muller), A., i, 234. 

Eggs of FundiihcSy diffusion of electro- 
lytes through (Loeb), A., i, 51. 

Egg-albumin. See Albumin. 

a- and 3-Elagostearic acids, cerons and 
lead salts (Morrell), T., 117 ; A., 
i, 98. 

methyl esters, stereoisomeric (Mor- 
rell), A., i, 372. 

Eiaidic acid, cerous salt (Morrell), T., 
117 ; A., i, 98. 

Elaphmn'ifm hirtm^ constituents of (Is- 
soGLiu), A., i, 476. 

Electric charge on colloidal particles 
and on ions (v. Hetest), A., ii, 
51 ; (Thomas and Gaearb), A., ii, 
53. 

produced by spraying antipyretics 
(Ewaardemakeb and Keehuisen), 

A., ii, 351. 

discharge through hydrocarbon gases 
(Wright), T., 79; A,, ii, 61. 
furnace for micro-analyses (Dubsky), 
A., ii, 130. 

Electrical conductivity, determination 
of (Newbery), T., 701 ; A., ii, 387. 
and the periodic system of elements 
(GrUneisen), a., ii, 287, 
zero concentration values of (Ken- 
dall), A,, ii, 1S2. 

of acids 'and hases' (Ghosh], T., 790'| 

■ A., n, 42'3* 
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Electrical conductivity of dispersoids 
(v. He vest), a., ii, 53. 
of electrolytes in dilute solution 
.(Washburn), A., ii, 55, 56; (AVei- 
land), a., ii, 56. 

of strong electrolytes (Ghosh), T., 
449 ; A., ii, 215. 

of electrolytes in bromine (Darby), 
A., ii, 1-15. 

of non-aqueous solutions (Ghosh), T,, 
627; A., ii, 348. 

of a-bydroxy-acids and tlieir race- 
mates, influence of boric acid on 
(Boeseken and van her Ent), A. , 
ii, 147. 

of metals (Gruneisen), A., ii, 287 ; 

('Wereide), a., ii, 288. 
of pure metals (Begem an), A., ii, 7. 
of salt vapours (Schmiht), A., ii, 
386. 

recorder of, for measurement of salin- 
ity of solutions (AYeibel and 
Thueas), a., ii, 368. 

Electrical double refraction in liquids 
(Beegholm), A., ii, 6, 209. 

Electrical osmosis (Briggs, Bennett, 
and Pierson), A., ii, 214. 

Electricity, thermodynamic theory of 
production of (Beutnee; Bauii), A., 
ii, 214. 

Electrode, bismuth-bismiitli oxychlor- 
ide, potential of (Noyes and Chow), 
A., ii, 214, 

bromine, potential of (Lewis and 
Stoech), a., ii, 27. 
chromium, potential of (Aten), A., ii, 
183. 

copper-cuprous chloride, potential of 
(Noyes and Cho'W), A., ii, 234. 
hydrogen, potential of (Lewis, 
Brighton, and Sebastian), A., 
ii, 25. 

new vessel for (McClendon), A., ii, 
83. 

lead, potential of (Henderson and 
Stegesfan), a., ii, 54 ; (Getman), 
A., ii, 184. 

mercurous chloride {calomd)^ poten- 
tial of (Lewis, Brighton, and 
Sebastian), A., ii, 25. 
mercury, use of, in alternating cur- 
rent electrolysis (Wbisee), A., ii, 
148. 

metallic, occlusion of hydrogen and 
oxygen by (Harding and Smith), 
A*, ii, 424. 

oxygen, potential of (Geube and 
Bulk), At, ii, 348. 

V zinc, potential of (Banoeoft), A., ii, 
256. 

Eleetrolysis^ and photolysis ''(B aue), A., 
ii, 284t , 


Electrolysis, alternating current, use of 
mercury electrodes in (Weiser). A., 

ii, 148. 

substitutes for platinum in apparatus 
for (Nicolardot and BoudetL A., 

ii, 425. 

Electrolytes, electrical eondiictiYifcy of, 
in dilute solution (Washburn), A., 
ii, 55 56; (Weiland), A., ii, 56. 
electrical conductivity of, in bromine 
(Darby), A., ii, 145. 
electromotive force and ionisation of 
(Line art), A., ii, 28. 
ionisation of (Milner), A., ii, 54. 
148. 

potential produced by the flow of, 
through capillary tubes (Eruyt), 
A., ii, 289. 

kinetics of rea,ctions with ("Weg- 
scheider), a., ii, 349. 
solubility and dissociation of, in ethyl- 
urethane (Stuckgolbj, a., ii, 99. 
diffusion of (Feocopiu), A., ii, 156. 
through living cells (Loeb), A., i, 
51. 

strong, electrical conductivity of 
(Ghosh), T., 449; A., ii, 215. 
abnormality of (Ghosh), T., 627, 
/O/ ; A., ii, 348, 392. 
adsorption of, by proteins (J. A. and 
W. H. Wilson), A., ii, 260. 

Electrolytic dissociation, chemistry of 
(Hantzsch), A-, ii, 299. 
in solvents with low dielectric con- 
stantsJPLOTNiKOV), A., ii, 183. 
potential in relation to the periodic 
system (Thomlinson), A., ii, 183. 

Electromotive force and ionisation of 
electrolytes (Linhart), A. , ii, 28. 

Electronic frequency, relation between 
atomic number and (Allen), A., ii, 
15. 

theory of metals (Wereide), A., ii, 
288. 

Electro-osmosis, measurement of the 
rate of (Glixelli), A., ii, 426. 

Elements, history and etymology of 
(Hackh), a., ii, 396. 
tables of atomic and combiningW'eights 
■ of (Paneth), a,, ii, 305. 
arrangement of, in order of their 
atomic weights (Szymanowitz), A., 

' ii, 436; (Loring), A., ii, 437. 
periodic system of (Wells)^ A*, ii, 
190 ; (Steinmetz), A., ii, 225 ; 
(Mbyee), a., ii, 263; (Hacks), 
A., ii, 306. 

genesis of, and their .periodic armnge- 
ment (Schmidt), A., ii, 305. 
electrical conductivity of, with refer- 
ence tO' the periodic system (Gmli- 
neisbn), a., ii, 287. 
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ElementSs relation between the electro- j 
lytic potential of, and tjieir position j 
ill the periodic system (Teomlix* i 
sox). A., ii, 183. | 

atomic and molecnlar iiiimbers of ; 

(Allex), T., 389 : A., ii, ^1, 220. | 
specific heat of (Mills), A., ii, 7. 

Tallies of 5 and 's/a in the equation 
of state for various (tax Laae), A., 
ii, 73. 

entropy of, with reference to the third 
law of thermodynamics (Lfavis and 
Gibsox), a., ii, 29, 
chemical, conception of (Fajaxs), A., 
ii, 224. 

definition of the term (Weg- 
SGHEIDER ; Paxeth), A., ii, 304. 
isotopic, in relation to estimates of 
geologic time (Sheltox), A., ii, 
14. 

separation of, by means of fractional 
diffusion (Laces, Nabhato'wska, 
and Wektexsteix), A., ii, 213. 
radioactive. See Radioactive elements. 

%-^and fso-Elemicin, synthesis of (Mau- 
thxbe), A., i, 428. 

Elemol, constitution and derivatives of 
(Semmler and Liao), A., i, 25. 

wEmetine, and its salts (Pymax), T., 
226; A., i, 267. 

Em-^etmm nigrum (crowberiy), phyto- 
chemistry of (VAX Itallie), a., i, 419. 

Esamlsions, stability of, in constricted 
tubes (Hall), A., ii, 10. 
water-in-oil (ScHLAEBPEii), T., 522 ; 
A., ii, 260. 

Entropy in relation to the third law 
of thermodynamics (Lpavis and Gib- 
sox), A., ii, 29. 
of metals (Allex), A., ii, 292. 

Enzyme, Schardinger’s, functions of 
(WoKiK and Magci), A., i, 48. 

Enzymes, formation of (Jacoby), A., i, 
54, 132, 328, 469; (V. Euleb), A., 
i, 282. 

chemistry of (v. Eller), A., i, 414. 
chemical composition and formation 
of (v. Ellee and Svaxbeeg), A., i, 
517. ' ' 

in serum, formation of, after injection 
of sucrose (E5hmaxx), A., i, 138. 
surface tension of solutions of (Beec^- 
xbllee), a., i, 131. 

' action' of cyanohydrins on (Jacoby), 
A., i, 363. ^ ' ' ' 

'pgnweatic, . action of, on casein (Shee- 
MAX and Noth), A., 414. 

• ; :of ycaftt (Ivaxov), A., i, 365. 

Sc'S also : — , ' ■ 

> , yAatylaw* • ■ ' , ■/ , , 

; ,, , : 


Enzymes. See also : — 

Diastase. 

Erepsin. 

Invertase. 

Lieheiiase. 

Lipase. 

Lipoidase. 

Maltase. 

Odcytase. 

Pepsin. 

Peroxydase. 

Ptyalin. 

Raffinase. 

Retfnin. 

Sucrase. 

Urease, 

Enzyme action (Hultox-Fbaxkel), A., 
i, 132; (Bayliss), A., i, 461. 
influence of salts on (Falk), A., 1 
555. 

effect of potassium bxomate on (Falk 
and Wixslow), A,, i, 274. 

Eosin, fc^ruiodo-, and its derivatives 
(Pratt and Coleman), A., i, 176. 
Epiboiilangerite from Montana (Shan- 
non), A., ii, 116. 

Epichitosamic acid (Levexe), A., i, 531, 
EpicMtosamolactone hydrochloride (Le- 
venb), a., i, 631. 

if-Epichondrosamic acid (Levene), A., 
i, 531. _ 

Equation of state, values of 5 and in 
the (van LxUe), a., ii, 73, 185, 
291. 

neiv (Shaha and Bash), A., ii, 
291. 

Equilibria, in-, uni-, and bi-variant 
(ScHEEINEMAKERS), A., ii, 157. 
in univariant systems (Morey and 
Williamson), A., ii, 66. 
chemical, one-sided (Bale), A., ii, 
157. 

Equilibrium, cliemieal, laws of (Wil- 
liamson and Morey), A., ii, 66. 
in binary systems, infiuence of substi- 
tution on (Kremaxn and Petbit- 
schrk), a., ii, 68, 69. 

Equilibrium constants, calculation of 
(Lewis), T., 471 ; A., ii, 623. 
Equivalents, pressure metlxod for deter-' 
mination of (Chapin), A., ii, 258. 

, Erepsin in urine (Hehin and Masai), 
A., i, 90. 

Ergotinine, supposed formation of ergot- 
oxnie ethyl ester from (Barger and 
Ewins), T., 235 ; A., L 267. 
detection of (Wolter), A., ii, 414. 
Ergotoxine, ethyl ester, .supposed forma- 
tion of, from ergotinine (Bkmm and 
Ewins), T., 235 ; A., i, 267. ' 
Erythrodextria, formatiou of, in' starch, 
hydrolysis' (Blake)^ 'A.* i, 254. 
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Brytlirosm, ^siJ-TOiodo-. See Fluorescein, 
octoio(io% 

Eserine {'pliysostigmine), constitution of 
(Herzig and Lieb), A., i, 504. 
Eseretliolemetlime, , and its salts (Max 
and Michel Polonovski), A., i, 504. 
Esters, preparation of, from nitriles 
(Spiegel and Szyblowskt), A,, i, 
216 ; (Pfeiffer), A., i, 389. 
optical and chemical processes in the 
formation of (Hantzsch), A., ii, 4. 
physical properties of (Mathews and 
Faville), a., i, 153. 
velocity of hydrolysis of (Verkabe ; 
Anbersoh and Pierce), A., ii, 
103; (Palomaa; Burki), A., ii, 
434. 

aliphatic, preparation and hydrolysis 
of (Drxjshel and Bancroft), A., 

i, 2. 

Esterification (Freas and Beid), A., ii, 
160. 

in aqueous solution (Purgotti), A., 

ii, 434. 

Ethane, density of (Stahrfoss), A., ii, 
312. 

Ethers, cMorohromo-, preparation of 
(Mabinaveitia and Puyal), A., i, 
373. 

Ether alcohols, preparation of (Palo- 
maa), A., i, 522. 

Etheseroiene, and bromo-, and nitro- 
(Max and Michel Polonovski), A., 
i, 505. 

Ethoxyaniline, jS-bromo-, Iiydrobromide 
(Jacobs and Heibelberger), A. , i, ^;i. 
o-Ethoxydiazohenzenesnlphonic acid, 
sodium salt (Franzen and Schmidt), 
A., i, 82. 

a-Ethoxy-3*ethyihutane, ^-chloro- 
(Palomaa), a. , i, 522. 
a-Ethoxy-i3-ethylhntan-^«ol (Palomaa), 
A., i, 522. 

4(or 3) -Etlioxy-2-o-hydroxyhen2hydryl- 
henziminazole (Bistiizycki and 
SoHMtJTz), A., i, 453. 
a-Ethoxy-^-methylpropane, ^-chloro- 
(Palomaa), A., i, 522. 
a-Ethoxy-B-methylpropan-^'Ol , {Palo- 
maa), A., i, 522. 

Ethox^henyloarhamide, ^-hromo- 
( Jacobs and Heibelbeegbe), A., i, 
71. 

Ethozyphenylhydraz%es, and their deri- 
vatives, and their decomposition by 
hydrochloric acid (Feanzen and 
' SOHMIBT), A.,i, 81. ' 
o-Ethoxyphenylhydrazinestilphonie 
'-acid, .-so#um ,,salt, (Feanzen and 
' Sohmidt), a., i,, 82. 
a-Ethoxy-jS’-piopyipenten-^-ol ^ ■ ' (Palo- 
" MAa), A.,, i, 522. 

UXlV.il 


6-Ethoxyquinol!iie-4-carl}Ozylie acid 
(Kareer), a., i, 39. 
4-(6-Ethoxyqmnolyl)-2-pyrrylcarMnol 
(Kareer), A., i, 39. 

4- {6-Ethoxy qninolyl) 2-pyrryl hetone 
(Kareer), A., i, 39. 

6-Ethoxy-?a-toluic acid, and its ethyl 
ester (v. Aijwers), A,, ii, 343. 

jp-Ethoxy-o-tolyl ethyl ketone, and its 
oxime (v. Auwers), 342. 

j)-Ethoxy-c-tolyi methyl diketone (v. 
Auwers), A., ii, 342. 

Ethyl alcohol, history of the preparation 
of(v. Lippmann), a., i, 210. 
preparation of, in the eighth century 
(Degering), a., i, 97. 
mobility of ions in vapour of (Yen), 
A. , li, 213. 

density of mixtures of water and 
(Sohoorl and Eegenbogen'), A., i, 
249. ^ 

association of organic compounds in 
solution in (Innes), T., 410 ; A.,ii, 
219. 

equilibrium of phenol, acetamide and 
(Keemann and Wenzing), A., i, 
218. 

catalytic decomposition of (Engel- 
ber), a., ii, 13. 

action of phosphoryl chloride on 
(Balaeeff), a., i, 97. 
action of soda lime with (Caeroll), 
A., i, 210. 

amount of, taken up by the lungs 
(Loewy and v. bee Heibe), A., i, 

' 327. 

estimation of, , in spirits . (Nag and 
Lal), a., ii> 411. 

Ethyl ether, isochore for (Weiss), A., 
ii, 291, 

equilibrium of acetone and (Same- 
shima), a., ii, 429. 
detection of aldehydes in (Maue), A., 
ii, 336. 

Ethyl chloride and iodide, mobility of 
ions in vapours of (Y'en), A., ii, 
213. 

hypochlorite, reaction of, with sodium 
arsenite and with a mixture of 
potassium cyanide and hydrosiilph- 
ide (Gutmann), A., i, 98. 
iodide, relative activities of methyl 
iodide, propyl iodide and, with 
sodium cs- and jS-naphthoxides 
, (Oox), T., 666 ; A., ii,,35d. 
nitrite, action of pyrrole on ■ (0us- 
MANO), A., i, 77. 

barium phosphate, hydrated (Bala- 
,eeff), A., i, 1. 

■ hydrogen phosphite, metallic salts 'of 
(Milobenbzki and Szwejkowbka), 

A., i, 47'9. ' 

' 20 '' 



ii. r582 


INDEX OE SUBJECTS. 


Etkyl siilpliate, hydrolysis of, -with \ 
sodium ethoxide or methoxide (PoL- 
LAK and Baar)^ A., ii, 161. 

Ethylamine, preparation of (Weii:ser), 

T., S99. 

a-Etiylammogiyoxylic acid, ethyl ester 
dieliloropheiiylliydrazone (Bulow and 
Hess), A., i, 42." ^ 

Ethylarecaidine chloride (Winteesteix 
and Weixhagex), A., i, 36. 

Etliyl1}eiizeie(j3/i'C'/i?/?^^^«?i£;),coiEipound3 

of hydrogen bromide with (Haass and 
Eussell), A., i, 534. 

Ethylbenzene, bromonitro-derivatixes 
(Reich, Agahikiax, Koehler, Gaj- 
Kow’SKi and Lubegr), A., i, 262. 
l-Ethylhenzene, and 2:-i-di- 

thiol- (PoLLAK, V, PiEDLiE, and 
' Roth), A.,i, 498. 

l*Ethylbeiizeiie-2;4-disiilphonic acid, 
and its sodium salt and derivatives 
(PoLLAK, T. Fieelbe, and Roth), A., 
i, 498. 

l«Ethyll)eiizene-2:4-ditMolacetie acid 
■ (PoLLAK, V. Fiedler, and Roth), A., 
i, 499. 

l-Ethylhenzene-d'tMolacetic acid (PoL- 
LAK, V. Fiedler, and Roth), A. , i, 499. ; 

1- o-Ethylhenzylmorpholine, and its salts 
(v. Beaux and Kohler), A., i, 269. 

O-Ethylep/herhexine (Perkin), T., 521; 
A., i, 349. 

Ethylcampholenic acid, and its amide 
and nitrile (Haller and Louvmer), 
A., i, 397. 

jB-EthylcaihoEatcethylidenemalonic 
' acid, ethyl ester (v. Aitwers and 
ArFFENBERG), A., i, 480. 
2'-Ethyicarhoiiatonaplitlialene-6-siilph- 
onic acid, sodium salt and anilide 
(ZiNCKE and Dbreser), A., i, 221. 

2- Ethy!carhonatonsphthaleiie-6- thiol, 
and its acetate (ZiNCKsand Derbser), 
A., i, 221. 

2”Bthyi»rhonato-6"naphtliyl methyl 
sulphide, sulphone ,and sulphoside 
(ZiNCKE, and Deebser), A., i, 221. 
Ethyl tt-chloro-j8-hromowosmyl ether 
'(iADiNAVBmA and Puyai), A., i, 
373. 

Bfchjieme, isochore for (WEissji A. , ii, 291. 
density of (Batuecas), A., i, 369; 
(Stahrposs), a., ii, SI 2. 

Ethylene, 'dfchloro-, narcotic action of 
(WiTTesNSTEiK), A., i, '326. 

, .'frtohloro-j . deoom'position ' of, with , 

, formation' of, %drogeE' chloride' 
ilfflMOTRh'. A.*' i 210.' 
]fA^*‘-l6thffenehM*(2-hydroEymetliyi- 
'■ ■; and its dlphcnyhirethane 

'' 'A., i, 

' ' , ; ' ' " '' , I'./' „ ' : 


AhV'“EthyIeneTbis-(£)-hydroxypheiiyl- 
aeetamide), and its clipheiiylurethaiie 
(Bistrzycki and Schmutz), A., i, 
454. 

Ethyienediaminep'opylenediainmecob" 
aitic salts, dinitro-, flam- and croceo- 

^ derivatives of (Werner), A., i, 
377. 

AW'-Ethylenediphthalimidine, and its 
derivatives (Bistrzycki and 
Schmutz), A., i, 453. 

Ethyleneglycol, iS-digliicoside of (Bour- 
QUELOT and B ridel), A., i, 6. 

ATV'-Ethylenephthaiimidephthalimidine 
(Bistrzycki and Schmutz), A., i, 
453. 

AW'-Ethylenephthalimidine-o-carhoxy- 
benzamide, and its silver salt 
(Bistrzycki and Schmutz), A., i, 
453. 

Ethylhmmin. jS-bromo- (Kuster, CIeer- 
ING, and Kusch), A., i, 200. 

l-Ethylhydrindene, 1 -hydroxy- (v. 
Braun), A., i, 111. 

1- Ethylindene (v. Braun), A., i, 111. 

2- Ethylosalatodihydroiiidole, 2 :Z<U- 

hydroxy-. See 2:3-Dihydroindole-2- 
glyoxylic acid, 2:3-t^/hydi’oxy-, ethyl 
ester. 

^-Ethyloxalatoethylene-aajS-tricarb- 
oxylie acid, ethyl ester (v. Auwers 
and Auffenberg), A., i, 481. 

A'-Ethyloxalato-isatin. See Isatin-l- 
glyoxylic acid, ethyl ester, 

Ethylivcpropylbarbituric acid (Thorf), 
A.,i, 271. 

Ethylselenocarbamide ( Chbmische 

Fabrik yon Heyx^en), a., i, 482. 

Ethyitetrahydroarecaidine ( W inter- 

stein and Weinhagen), A., i, 36. 

l('?)*Ethylthiocarbonatobenzene, 4- 
chioro-3(?)-thiol- (Pollak, v. Fied- 
ler, and Both), A. , i, 499. 

j8*EthyltMoglucoside, and its tetra- 
acetate (Schneider, Sepp, and 
Stiehler), a., i, 253. 

Ethylnrethane, solubility and dissocia- 
tion of electrolytes in (Stuckgold), 
A., ii, 99. 

Bncalyptol, chlorinated, as a solvent 
for dichloroamine-T. (KbaUSS and 
Ceede), a., i, 62. 

Europium, arc spectra of (Eder), A.^ 

181, 

Eurosamarium, arc spectra of (Eder), 

A., ii, 181. 

Exidm mirkula constituents' of 

(Zellner), a., i, 55. 

ExplosiveSj liquid, transm&ion of de- 
tonation in (R'Eoker), a., ii, 7. 

' esfini'atioB of 'nitrogen' in (Oddo), 
A,, ii, A8. 
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Explosive action, ' definition of 
(Schimank), a., ii, 296. 

Explosive substance, definition ' of 
- (Schimank), a., ii, 296. 

Extraction apparatus, laboratory 
(Schwalbe and Schulz), A. , ii, 227. 
modified Soxlilet (Weie), A., ii, 192. 

E. 

Faeces, excretion of saponin in (Back), 
A., i, 325 . 

estimation of coprosterol in (Myers 
and Waedell), A., ii, 461. 
estimation of indole in (Bergeim), 
A., ii, 23. 

estimation of pliosp>horus in (Sato), 
A., ii, 406. 

Fagopyriim fagopyrmn (buckwheat), 
globulin of (Johns and Cheenoef), 
A., i, 315. 

Fat of butter. See Butter-fat. 

Fats, animal and vegetable (Wein- 
hagen), a., i, 56. 
action of symbiotic bacteria on the 
constituents of (Bieeey and 
Poetiee), a., i, 358. 
saponification of (Treub), A., ii, 71, 
303. 

■ estimation of the iodine number of 
(Kelbee and Rheinheimer), 
A., ii, 87. 

dropping-point apparatus for analysis 
of (Dupe, i5), A., ii, 876. 
detection of, with Sudan. Ill (Mot- 
tbam), a., ii, 338. 

Feathers of birds. See Birds. 
j8- and 7 «Fenchene, synthesis of 
(Kohppa and Roschiee), A., i, 445. 
^-Fenchenic acid, t^^hydroxy-, and its 
acetyl derivative (Komppa and 
Roschiee), A., i, 445. 
a-Fenchenylanic acid, synthesis of 
(Komppa and Rosohieb), A., i, 429. 
rf^-a-Fenchocamphorol (Komppa and 
Rosohieb), A., i, 430. 
^^a-Fenchocamphoryl chloride (Komp- 
' PA and Rose, H IB R), 'A., i, 430. 
Fenchone, synthesis of (RuziiSka), 
A., i,, 22. 

Fenehosantenoue, oxime and semi- 
carbazone of (Ruzioka), A., i, 24. ^ 
Fermentation, alcoholic, theory of 
(Neubbbg and Reineueth), 

' A., i, ,517. ' ' ' 

•intermediate reactions (f. , Euler, 
Ohlsen, and Johansson), A., i, 
149. • • •. * 

effect 'of aldehydes on '(Neube^^o),' 
A., iy 469. 

'''■■formation ol 'phosphoric , esters in 
' (liEBED'EV), A., i, 364.' 


Fermentation, alcoholic, formation of 
hexosepliosphates during (v, Eulee, 
SvANBERG, Hallbeeg, and BeAN.I»" 
ting), a. , i, 54 ; (N euberg, Levite, 
and Schwenk), A., i, 91. 
formation of lactic acid in (Lebebev), 
A., i, 149. 

plant function of yeast in (Lindet), 
A., i, 329. 

lactic acid (van Dam), A., i, 363. 
action of sodium phosphate 
Eule'e and' SvANBEEG), A., i, 55. 
Ferments. See Enzymes. 

Ferriarsenites (Oeyng), A., ii, 317. 
Ferric salts. See under Iron. 
Ferrimalonic acid, complex salts of 
, (Jaeger and Mees), A., i, 4. 
Ferrosilicon, estimation of silicon In 
(Nicolaedot and Koenig), A., ii, 
407. 

Ferrous salts. See under Iron. 

Ferrum reduetum, estimation of iron in 
(Eberhard), a., ii, 48. 

Ferulene (Semmlee, Jonas, and 
Roenisoh), a., i, 118. 

Fibres, use of, in microscopic qualitative 
chemical analysis (Chamot and Cole), 
A.,.ii, 129, 

Fibrin, acid hydrolysis of (Gortner 
and Holm), A., i, 83, 84. 
hydrolysis of, in presence of ferric 
chloride '(Morrow and 'Fetzeb), 

A., i, 248. 

swelling of, in acids and their salts 
(Fischer and Benzinger), A., i, 

129. 

Fibrin ferment {throm}mi% rate of form- 
ation of (Mellanby), a., i, 87. 

Filter,^ membrane (Zsigmondy, and 

■ Bachmann), a., ii, 307. 

Filtration. See Ultra-flltratlon. 
Filtration apparatus (Ostwalb), A., ii, 

192; (Habtel), A., ii, 359. 
with stirrer (Feigl), A., ii, 227. 
Filtration tube (Thornton), A., ii, 123. 
Firefly, bioluminescence in (Harvey), 
A., i, 89. 

Fisetol, ■ attempted synthesis of (Tam- 
BOR and Du Bois), A., i, 395. 

Fish, poison for (Ishikawa), A., i, 
94. 

' edible, analyses of (Clark ' and 
Almy), A.,'i, 280'. 

Flame, 'pro'pagation of, in mixtures of 
methane and air (Maso'k and 
(Wheeler), T./45 ; A., ii, 10, 70 ; 

' (Payman and Wheeler), T., '056 ; 

A., ii, 356; (Wheeler), T., 840. 
residual and ' extinctive ' atmospheres 
■of (Rhead), 'A., ii, 'S62. ' ; ■ ^ 

■ Bunsen,’ rediiOtion -of metallic oxides 

in (Pawbh), A., i'b'309. , 
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Flame, lamiDous, determiDation of tlie ! 
temperature of (Senptleben and 
Benedict), A., ii, 257. 

Fiavantlireiie, synthesis of (Scholl and 
Dischbndobfee), a,, i, SOS. 

Flavone derivatives in plants (Shibata 
and i^AGAi), A., i, 331.' 

Fleas, water. See Water-fleas. 

Flocculation (Piokemng), A., ii, 189. i 
Flokite (Callisen), A., ii, 326.^ 

Fluids, characteristic ei^nation of 
(Weiss), A., ii, 291, 354. 

Fluidity, and specific volume of aqueous 
solutions (Hebz), A., ii, 155. 
of liquid mixtures (Herz), A., ii,389* 
Fluorene, colour reactions of, with 
aldehydes and carbohydrates (Gu- 
GLiALMELLi and Delhon), A., i, 

161. 

and diphenylmethane, action of sul- 
plmr on (Szpeiil and Wierusz- 
Kowalski}, a., i, 492. 

Fluorescein, ^c^mlodo-, and its deriva- ’ 
tives (Pratt and Coleman), A., i, 
175. 

oeteiodo-, and its derivatives (Pkatt 
and Cole-man), A., i, 176. 

Fluorescence (Feeein), A., ii, 418. 
of cyano-compoimds (Kahffmann), 

A., i, 113. 

Fluorine ; — 

Hydrofluoric acid, use of, in analysis 
(Fueman), a., ii, 277. 

Fluorine, estimation of, as thorium fluor- 
ide (Gooch and Kobayashi), A,, ii, 
238. 

Fluorocyclene, preparation of (Dzie- 
woNSKi and Suknaeowsei), A., i, 
296. 

Foaming, inhibition of (Fiske)," A,, ii, 
858. 

Food-»tuffi8j inositol-phosphoric acids of 
(Bathee), a., i, 212. 
detection and estimation of methyl 
alcohol in {v, Fellbnbbeg), A., ii, 
177. 

estimation of purine bases in (v. Fel- i 
LBNBIBO), A., ii, 415. 

Fomaldiliyd©, photosynthesis of, from 
saibon flioxid® (Mooee and Web- 
ster}, A., ii, 211. 

evolution of the vapour of, from form- 
alin (Boltbn), a., 290. 

, action, of, negative catalyst in 
mpx rewtioM (Maqgi and Woker), 
i, 22./' ' ' ' 

; 'seiiou of caxhotolde and (Dixon), ,T., 

" ’ '' 

'^on of, on ' glycine' and. its ■metallic j 
(Keaesb), a., if 156, , ; , ^ ^ I 

Action of, on ii-2-pip«idylpfo|^-^-ol ■! 
(Ifw« »d, 86,:'.; ■ '' * 


Formaldehyde, action of, on starch 
(Maogi and Wokee), A., i, 375. 
behaviour of, in the organism, and its 
detection in presence of nrotropine 
(Salkowski), a., i, 362. 
detection of, by the Adamkiewicz reac- 
tion {Yoisenet), a., ii, 280. 
estimation of amino-acids with (Jo- 
DlDi), A., ii, 379. 

Formaldehydehenzaldehydesulphoxylic 
acid, and its j?-toluidine derivative 
(Binz), A., 1, 291. 

Formaldehydepiperylhydrazone ("Wein- 
hagen), T., 586 ; A., i, 395. 

Formalin, evolution of the vapour of 
formaldehyde from (Bolten), A., i, 
290. 

Formamide, preparation of (Brann), 
A., i, 292. 

effect of dissolved substances on the 
velocity of crystallisation of(BRANN), 
A., ii, 394. 

Formamidiues, reactions of (Dains and 
Haegeb), a., i, 238. 

Formaniliue, association of, in benzene 
(Innbs), T., 432. 

Formic acid, distillation of aqueous mix- 
tures of (CEchsner be Coninck), 
a., i, 528. 

action of, on triarylcarbinols (Kov- 
ACHE), A., i, 539. 

nranyl salt, photolysis of (Hatt), A., 
ii, 143. 

rate of hydrolysis of esters of 
(Skrabal and Sperk), A., il, 12. 
esters, physical properties of (Mat- 
hews and Faville), A., i, 153. 
dihydrochoiesterji ester (Farbeneab- 
BRIXEN VORM. F. BaYER & Co.}, 
A., i, 209. 

detection of, with hyposulphites (Co- 
MANBUCOi), A., ii, 248. 
estimation of, in mixtures with acetic 
and lactic acids (Onodbra), A., ii, 
46L 

estimation of, volumetrically, in pre- 
sence of hydroxides, carbonates, 
oxalates and acetates (Tbxropinas), 
A., ii, 137. 

Formomethylanilide, jp-amino-, and 
p-nitro- (Levinstein and Morgan), 
A*, i, 107. 

Formyldipheuyl&mine, association of, in 
benzene (Innes), T., 431. 
Formylinetiiylammo'beMoue-4- wo-i8 - 
uaphthol (Morgan, and Grist), T., 
692; A.,, 1,450. 

FormylmBthylaniiaoheimene-4-diaro- ^ 

■ hydroxide (Morgan and Grist), T., 
692; A., i, 450. 

Foimylpheuylaoetie acid, isom'erie ethyl, 
■ ' .este'rs'.CBiEe'EMAKN), 15.. '' ' ■ 
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fls-Formyl-iJ-plieiiylenemetliyldiamme. 
See Methylformanilide, jp-amino-. 

Freezing* points of concentrated salt 
solutions (Rodebush), A., ii, 388. 
of serums, clinical value of (Eigen- 
beegeb), a., i, 512. 

Friedei and Crafts’ reaction, mechanism 
of (Olivier), A., i, 228. 

Frog, secretion of the skin of the 
(Elery), a., i, 325. 

Fructosediphosphoric acid, calcium salt 
(Earbenfabriken vorm. F. Bayer 
& Co.), A., i, 254. 

Fuller’s earth, use of the adsorptive 
power of, ill separations (Seidell), 
A., ii, 62. 

Fnlminic acid, mercury salt (Hodgkin- 
soN), A., i, 381. 

properties of, and its estimation 
(Heaven), A., ii, 233. 
velocity of explosion of (Mittag), 
A., ii, 438. 

colour reaction of phenylhydrazine 
with (Langhans), A., ii, 414. 
analysis of (Nicolardot and 
Boitbet), A., ii, 134. 

Famaric acid, action of fumaryl chloride 
on (van Dorp and Montagne), A., i, 
334. 

Famaronitrile, preparation of, and its 
action with hydroxy iamine (Mc- 
M ASTER and Langreck), A., i, 338. 

Fumaryl chloride, action of fumaric 
acid with (van Dorp and Montagne), 
A., i, 334. 

FundiihcSj eggs of. See Eggs. 

Fungi, higher, chemistry of (Zellner), 
A., i, 55. 

Furfuraldehyde, condensation of pyrryl 
methyl ketones with (Finzi and 
Vecchi), a., i, 447. 

Furfuroids, estimation of, in beet resi- 
dues (Gillbt), a*, ii, 248. 

2-Furfuryl bromide (v. Braen and 
KdHLER), A., i, 163. 

l-Furfhrylidene-S-benzylideneindane 
(WtEST), A., i, 490. 

l-Fiufurylidene*3-benzylindene 
(WtEST), A., i, 490. 

Furfurylidenediacetyl oxime. See j3-2- 
Furylvinyl acetyl ketoxime. 

l-Fuifurylidene-S-fnrylhydroxymethyl* 
inden© (WiiEST), A., i, 491. 

i-Furfurylideneindene, and its picrate 
(Weest), A,, i, 490, 

1- Furfurylidene-S-nmthylinden©, and its 
picrate (Weest), A., i, 489. 

2- f urfurylmethylamine, benzoyl deriv- 
ative (T. Braen and, Kohler), A., i, 

2-Furfuryl3hetliyl©Htylaam^ and its 
' ' /8altR(v,BRAEN,andK5BLEE},A.',i/l'6^- 


2-F urfurylmethyi-3-liydroxyethyl- 
amiae, and its salts (v. Braen and 
Kohler), A., i, 163. 

2- FurfuryltrimetliyIaittiiioiiiuiE pktini- 
chloride (v. Braen and Kohler), 
A., i, 163. 

Furnace, electric. See Electric iiirnace. 

w-Furyibenzfulvene. See l-Furfuryl* 
ideneindene. 

S-Furylmethyl-l-benzylideneindene 
(Weest), a. , i, 490- 

a-2-Furyl-7-methyl-Aa-buteae (Sciiaar- 
SCHMIDT, Geoegeacopol, and Her- 
zenberg), a., i, 432. 

3- Furylmethyl-l-furfuryiideneindene 
(WuEST), A., i, 491. 

S-Furylmethylindene (WiiEsx), A., i, 
490. 

3-2-Furyl-a-{s(9propylacrylic acid 

(SCHAARSCHMIDT, GEORGEACOPOL, 

and Herzenberg), A., i, 432. 
/5-2-Furylviayl acetyl ketoxime, isomer- 
ides and derivatives of (Diels and 
Boehlikg), a., i, 400. 

Fumriv/m^ amygdalin as nutriment for 
(Waterman), A., i, 65. 


Gadolinium, arc spectrum of {Eder)» 
A., ii, 89. 

purification of (Jordan and Hopkins), 
A., ii, 44. 

Galactose, toxicity of, towards green 
plants (Knedsen), A,, i, 95. 
Gallaldehyde and its p-nitrophenyl- 
hydrazone (Rosenmend and Zexz- 
sche), A., i, 300, 

Gallium, estimation and separation of 
(Dennis and ' Bridgman), A., ii, 

456. 

Gailoyl-fruotose and -diacetone (Fischer 
and Noth), A,, i, 227. 

Galloylglucose (Fischer and Berg- 
mann), a., i,' 225. 

Galloylgluooseaceton© (Fischer and 
Beegmann), a,, i, 225. 
Galloylglucosediaceton© (Fischer and 
Beegmann), A., i, 225. 

Gall-stones, human, fat in (Salkowsei), 
A., i, 90. 

Gas analysis (Henderson and Smith), 
A.* ii, 81; '(Anderson), A., ii,: 

84. 

applications of (Prince ; Henderson ; 
Henderson and Prince), A., 1, 
136, 

general method of (Debkah and 
Damiens), A., ii, 31. 
reagente for (Anderson and Katz'), 

' A,, ii,124. 
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Gas analysis, carbon, monoxide in the 
'‘chlorate pipette” in (Hofmaxn and. 
ScHiBsTED), A., ii, 329. 

Gas analysis apparatus, Haldane’s 
(Hexdeiisox), a., ii, 81. 

Gas dilatometer, for determination of 
decomposition points (Mooue and 
Dayies), a., ii, 154, 

Gas equilibria, calculation of (Teeae- 
avell), a., ii, 59. ^ ! 

Gas generator (Winkler),. A., ii, 227 ; 
(Bituciv), A., ii, 35S. 

Gas interferometer, calibration of 
(Edwards), A., ii, 47. 
use of (Seibert and Harpster), A., 
ii, S67. 

Gas warfare, methods of (Aixu), A., i, 
205. 

Gases, emission spectra of (Hamburger), • 
A., ii, 210. 

absorption of Eontgen rays in (Lang), j 
A., ii, 93. i 

radioactive. See lladioactive gases, 
electric discharge through {Wright), 
T., 79 ; A., ii, 51. i 

mobility of ions in (Ten), A., ii, 212, 1 
213. ^ I 

ionisation during interaction of (Pin- ' 
KUs), A., ii, 286. 

thermal conductivity of (Webep.), A., 
ii, 185. 

compressibility and dilatability of 
(Leduc), a., ii, 155. 
solution of, in liquids (MrcHAUB), 
A., ii, 293. 1 

liquefied, viscosity of (Verschaf- ! 

pelt), a,, ii, 221. I 

diffusion of, through rubber (Dewar), j 
A., ii, 186. I 

adsorption of, on plane surfaces of j 
solids {Langmuir), A., ii,, 430. j 
energy changes (luring collisions in ; 

(Hertz), A., ii, 105. ,| 

ignition of mixtures of (Mason and | 
Wheeler), T., 45 A., ii, 10, 70 ; I 
{Dayman and Wheeler), T., 656 : j 
A., ii, 356 ; .(Wheeler), T., 840 ; | 
(McDavib), a., ii, 10. I 

fractional combustion of (Bancroft), ) 
A., ii, 13., ; 

cheinically indifierent, measurement 
of volume changes on mixing,- by 
> refraction methocls (Fuchs), A., ii, 
208 . „ . , , ■ ■ 
mixed, therraar conductivity of 
{Webee}, a., il, 216. 

,eatimatian .oi vapours of liquids in 
fH.S. andM.’I).DAvis),A., n,4U. ' 
.Gmioiafilw (Mil«au*$), a., ii, 271- ! 

Gwtrii\|iie«, /estimation, of ehlorine in ] 
AiSiiOT., and JoMT)7'Aq ii, 237; i 
: and:FARR»)4' A-y' ii, 27l ' '1 


Gastric juice, estimation of enzymes in 
(Michaelis), a., ii, 468. 
estimation of free hydrochloric acid in 
(Kelling ; Delort and Roche), A., 

ii, 450. 

Gauge, vacuum (Kaerer), A., ii, 264. 

Gedrite from Hungary (Pawlica), A., 

ii, 170. 

Gelatin, influence of electrolytes on the 
osmotic pressure of solutions of 
(Loee), a., i, 510. 

acid hydrolysis of (Gortner and 
Holm), A., i, 84. 

swelling of, in acids and their salts 
(Fischer and Hooker), A., i, 130 ; 
(Fischer and Coffman), A., i, 131. 
swelling of, and the viscosity of its 
solutions (Loeb), A., i, 317, 318. 
action of electrolytes on the precipita- 
tion of, by alcohol (Fenn), A., i, 
198, 240, 318, 319 ; (Loeb), A., i, 
240, 413. 

Gels, structure of (Osborne; Bach- 
si ann), A., ii, 433. 

; formation of crystals in (Holmes), A,, 
ii, 37. 

'^-Geneseretholemetbine, and its salts 
(Mas and Michel Polonoyski), A., 
i, 505. 

dz-Geneserinemetlime, and its salts (Max 
and Michel Polonovski), A., i 
505. 

i|<-GeneserolenemetMiie, and its deriva-* 
tives (Max and Michel Polonovski)', 
A., i, 505. 

Geuisteine, and its salts (Valeur), A., 
i, 403. 

Gentiana germanicaf crystalline sub- 
stances in the leaves of (Molisch), 
A., i, 247. 

Gentiolutein (Molisch), A., i, 247. 

Geologic time, estimates of, from radio- 
activity data (Shelton), A., ii, 14. 

Gerhardt, Ckaries, celebration of the 
centenary of, A., ii, 16. 

Gennlnation, action of mineral acids on 
(Maquenne and Demoussy), A., i, 
243. , 

Gllpinite from Colorado (Larsen and 
Brown), A., ii, 120. 

Ginger, pungent principles of (Homura), 

. A., i, 396, 446. 

Gita^e, rotation and molecular weight 
of (Burmann), a., i, 122. 

, Glands, suprarenal Bee Suprarenal 
glands, 

^^Glaskopf,” 'formation of (Leitmeier 
and G'OLDSOHLag),, A., ii, 118. . v , , 

Glass, adsorption, of -gases by: (Lang- 
muir), A., ii, 430. '' .v.L- 

'■coTTMion sodium,- hydroxide, 
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01asSy optical, barium disilicate crystals 
in (Bowek), a., ii, 198. 
analysis of (Ronnet), A., ii, 206. 

Glass tips for drop-weight apparatus 
(Davies), A., ii, 228. 

Glauber, Johann Bndolph^ life pf 
(Briegee), a., ii, 396. 
records of the death of (Jorissen), A., 
ii, 164. 

Globulin (Starke), A., i, 83. 
i|/-GIobulm, denaturatioB of, by heat 
(Homer), A., i, 138. 

Giucinum nitride (Vourkasos), A., ii, 

76. 

Giucoacetovaniiloue, and its tetra- 
acetyl derivative (Matjthner), A., i, 
545. 

GlucO“j?-coumaric acid, and its methyl 
ester, tecra-acetyl derivative (Mauth- 
NEE), A., i, 545. 

Glucoferulio acid, and its methyl ester, 
tetra-acetyl derivative (Mauthnee), 
A., i, 545‘ 

Glucosalicylic acid, methyl ester, tetra- 
acetyl derivative (Mauthneb), A., i, 
545. 

Z-Glucosan, conversion of, into dextrin 
(Pictet), A., i, 527. 

Glucosazone, formation of, in the oza- 
zone reaction (Gaeaed and Sher- 
man), A., i, 335. 
d- Glucose. See Dextrose. 

Glucose benzyl, ethyl, methyl, and 
propyl mercaptals, and their penta- 
acetates (Schneider, Sepp, and 
Stiehlee), a., i, 253. 

Glueosides, synthetic (Mauthner), A., i, 
544. 

of tlm amygdalin group, nomenclature 
of (Bourquelot), a., i, 347. 
digitalis (Meyer), A., i, 367. 
Glueosides. See also : — 

Convolvulin. 

Jalapiii. I 

Linamarin, ! 

Oleandrin. ' 

Uzarin. 

Glycerol, equilibrium ii^ the system; 
aniline, water, and (Kolthofe), A., 
i, 63. 

catalytic decomposition of (SAbatiee 
and Gaumon), A., i, 334. 
estimation of (Beckers and Kolt- 
hoef), a., ii, 178. 
estimation of, by the copper method 
(Weiss), A., ii, 374. 
estimation of, by the iodide method 
(Nedmas^n), a., ii, 21. 
estimation of water in (Ivodthoff), 
A.,ii, 178. 

Glyceryl ^ chlorohydrins, ^ formation of 
'(Smith), ’A,, i, 370. 


Glycine, isomeric forms of (Falk and 
Sugiura), a., i, 292. 

■ action of formaldehyde on, and its 
metallic salts (Sr arse), A., i, 156, 
injection of, and its derivatives, and 
elimination of dextrose (Green- 
wald), a., i, 513. 
metabolism of, Gee Metabolism. 
Glyeiueanilide, bromoacetyl derivative 
(Diibsky and Granacher), A., i, 189. 
Glycol, CJ 0 H 2 OO 2 , from d-pinol hydrate 
(Wallace and Pelikan), A., i, 446. 
Glycol. See Ethylene glycol. 

Glycols, preparation of (Hibbert), A., 1 , 
521. 

and their derivatives, preparation Of 
(Chemical Development Co.), A., 
i, 288. 

Glycol esters, preparation of solutions 

of(FARBENFABRIKENTORM. F- BayER 

& Co.), A., i, 165. 

Glycollamidine, salts of (Eule), T., 17. 
Glycolly l-^j'-anisidiae (P a rbwerkb 

VORM. Meister, Leoiits, & Bruning), 

A., i, 536. 

Glycollyl-p-phenetidine (Farbwerke 
VORM. Meister, Lucius, & BeHning), 
A., i, 536. 

Glycosuria. See Diabetes. 

Glycuronic acid, detection of, by the 
naphtharesorciiiol reaction (VAN DEii 
Haar), a., ii, 376, 

Glyoxaloues, preparation of, from hydr- 
olysis of pyrimidine nucleosides (John- 
son), A., i, 81. 

Glyoxylic acid, fermentation of (Lebe- 
dev), A., i, 365. 

Gold, colloidal, precipitation of, on 
metallic surfaces (Spear and 
Kahn), A., ii, 66. 
coagulation in solutions of (Zsig- 
mondy), A., ii, 101. 
hydrosols, coa^lation of (Westgren 
and Keitstotter), A., ii,^301.^ 

Gold alloys with copper and with silver, 
resistance of, to chemical reagents 
(Tammann), a., ii, 445, 447. 
with silver and lead (Goto), A., ii, 
365. 

Gold compounds, behaviour of, at high 
temperatures and pressures (MoRRis), 
A., ii, 270. 

Gold chloride, adsorption^ of, from its 
solution's by charcoal (Kooh), A., ii, 
186,. ^ , 
Gold, estimation of, in sea-water (Koch), 
A.,ii,186. 

Gold ores, from the 06te dT voire (Eoux), 
'A., ii, 208.’^ ; , ' 

Gossypol, |>reparatioii and derivatives of 
, (Garruth), a., i, 266,; 'CWithbrs 
and Oarruth), A., i, 327», 
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Goyazite (be Oramo.nt), A., ii, 170. 

Grape-fruits American. See Citnis decu- 

MatM; 

Growtli, water-solnWe substance pro- ; 
moting pEUHMOXi)), A., i, 358. 
antagffiiistis action of metallic salts 
on (OsTBEHOtT), A.j i, 331, 

Growths, organic, filaments of metals 
resembling (Lillie), A., i, 278. [ 

Gnaiacol, preparation of (Zolli^cgbe j 
aiidPiOHLiNG), A., i, 497. 
detection of (Maee), A., ii, 336. 

Gnaiaeol, nitro-derivatives of (Polle- 
COFF and Robinson), T., 645; A., i, 
427. 

Gnaiacolsnlphoiiic acid, potassium salt, 
detecticni and estimation of (Palkin), 
A.,, ii, 375. 

Guanidine, metabolism induced by in- 
jection of, and its salts (Watan- 
ABE), A., i, 205, 327. 
in muscle after removal of the para- I 
tliyroids (Hendekson), A., i, 279. ! 
phospiiottmgstafce (Diiummonb), A., i, ! 
337. 

GMnosine-adenoaine-phosphoric acid, i 
and its brneine salt (Thannhauser . 
and DorfmPller), A., i, 817. ; 

Guinea-pigs, scurvy in (Harden and , 
Zilva), A., i, 562. | 

Gran ammoniac oil, constituents of ! 
(Semmleb, Jonas, and Boenescii), 1 
A.,i, 118. 

Gum benaoin, Sumatra, constituents of I 
(Lies and Zinke), A,, i, 502. ; 

Gwaciae, constitution of (Hes.s and | 
Liebbeandt). a., i, 401. j 

constitution and derivatives of (Fred- : 

dinberg), a., i, 403. ! 

methyl ester of. See Guvacollne, ! 

Gnvacoline, aud its hydrobromide ■ 
(Hiss), A., i, 403. I 

Gyronm, etching of, by sulphuric acid s 
(Gebngg), a,, ii, 448. ’ 

H. ■ ! 

i 

Hamatin in human Mood-, sera m (Fii gl ; j 
Feigl and prossiNo), A., i, 241. j 

Hwfflia, constitution and esterification of 
(IfisTia), A.,i, 200. 
preparation of crystals of (Zawalkie- ' 
wicz)* A.,d, 816 ; (Bokaeius), A., ' 

' ii, 467 * ' ' 

action of aniiiae on (KtsTEE and Lob- 
m-LLmh A., I, 

acricin of diazomctlaae on (Easter, 
Gekkno, A., i, 199. 

HawMf lohin (w Graa'ff), : A. ^ i, . 510 , ' ■ 
pwfteition of ftengsMnrioas'of, and 
' - filters Of iti '' oowponnds 

( .{Mmmnmti, A., SM*. 


Haemoglobin, estimation of, colorimetric- 
ally (Palmee), A., ii, 88 ; (Berczel- 

leb), a., ii, 340. 

Haemolysis (Herzfeld and Klinger), 

A., i, 357. 

Hatiotis (abalone), preparation of taurine 
from (Schmidt and Wat.son), A., i, 

255. 

Halogens, estimation of, in presence of 
mercury (pEANgois), A., ii, 271. 
Halogen organic compounds, formation 
and decomposition of (Biilmann), 

A., i, 212. 

catalytic reduction of (Rosenmund 
and Zetzsche), A., i, 339. 

Heart, measurement of the minute 
volume of (Frideeicia), A., i, 275. 
etfect of cesium ions on the action 
of the (Zwaardemakeb), A., i, 
326. 

Heat, atomic, volume elasticity and 
frei|uency of monatomic metals (Ber- 
noulli), A., ii, 427. 
specific, theory of (Jankowsky), A., 
ii, 69 ; (Drucker), A., ii, 216. 
at low temperatures (Keesom and 
Onne.s), a., ii, 217. 
of elements (BIills), A., ii, 7. 

Heat of combustion of paraffins (Lageii- 
lof), a., ii, 62, 

Heat of dilution and its variation with 
temperature (Peatt), A., ii, 220. 

Heat of formation, relation of, to the 
atomic weights and density of the re- 
acting elements (Pehele), A., ii, 
2P6. 

Heat of solution, fictitious, determination 
of (Cohen and Bruins), A., ii, 297. 
Heiicofuscin (DhiSre and Vegezzi), A., 
i, 85. 

Heiicorubin (DhIe^ and Veoezzi), A,, 
i, 85. 

Helium, atomic weight of (Gute), A., 
ii, 224. 

.spectrum of, under the influence of an 
electric field (Takawine and Yo- 
shida), a., ii, 253. 

Sclix colouring matters in the 

bile of (DiiifiRfe and Vegezzi), A., i, 
85. 

Helpen, Bemtd Comders mn^ life and 
work of (Jaeger), A., ii, 164. 
Heptaldehyde, red notion of (Levene and 
Taylor), A., i, 422. 

Heptamethyi methyl-laoto-side (Ha- 
WORTH and Leitch), T., 195 A., i, 

213. 

aSij-Heptanetriol, synthesis 'of (Ha- 
MONet), a., i, 421. 

Aa-Heptenylarsinio ' acid, ^-chloro- 
(FaEBENFABRIKEN T0EK.' 'F. BATEti' 
& Co.), A.,i, 257* , , , - 
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HeptiEenecliloroarsime acid. See Aa- 
Heptenylarsiiiic acid, ^'Chloro*. 
HeptylMeneliydrazin© (Daiiapsky), A., 
i, 554. 

Heteropoly -acids (Eosenheim and Ja- 
nicke), a., ii, 19, 48, 77. 
Hexa/sybntyldistaiiiiane (CTRiJTTNE a), 
A., i, 160 . 

Hexadecyl alcohol, association of, in 
benzene and alcohol (Innes), T,, 431. 
Hexaethyldistannan© (GhuttneiO, A-, 

i, 159. 

a/c-Hexaethyldistannyldecaiie (G rutt- 
keb, Krause, and 'Wieenik), A., i, 
135. 

ac-Hexaethyldistannylpentane (Grutt- 
ner, Krause, and Wieenik), A., i, 
135. 

Hexahydrofarnesol (Semmler, Jonas, 
and Eoenisch), A., i, 119. 
Hexahydrophthalimide ( W iLLS'r atter 
and Jaquet), A., i, 392. 
ae-Hexamethyldiplumhylpentane 
(Gruttner, Krause, and Wiernik), 
A., i, 136. 

Hexamethylenetetramine [itrotropinc)^ 
behaviour of, in the organism (Sal- 
KOWSKi), A., i, 362. 
O'Scetoxybenzoate (Egger), A., i, 
299. 

analysis of tablets of (Emery and 
Wright), A., ii, 378. 

Hexamethyl methyl-lactoside (Ha- 
worth and Leitch), T., 195. 

Hexane, boiling point of mixtures of 
nitrobenzene and (Buchner), A., 

ii, 9. 

Hexa-E-propyldistaanane (G RU'rTNER), 
A., i, 159. 

A/s-Eexenaldehyde, and its semicarh- 
*azone (Walbaum), A., i, 302. 
Ay-Hexen-a-ol (Walbaum), A., i, 302. 
A^-Hexenyl alcohol, and its derivatives 
(Walbaum), A., i, 302.^ 

Hexosamic acids, epimerie (LeveneI, 
A,, i, 530, 532. 

Hexosediphosphoric acid, and its role 
in alcoholic fermentation (Neuberg, 
Levite, and Sohwenk), A., i, 9i. 
Hexosephosphates, formation of, in 
alcoholic fermentation (Y. Euler, 
SvANBEEG, Hallberg, and Branut- 
ing), a., i, 54. 

Hide-powder, adsorption of hydrochloric 
acid by (Kubelka), A.^ ii, 890. 
Hippuric acid, infinenc© of the liver on 
the synthesis of (Laoknee, Levin- 
son, and Morse), A., i, 27S, 559 , 
Hippuryl-iS-alanine (Baumann and 
, Ingvali)be]n),'A., i, '464 , ' ‘ 
,HMtidtne,;prepara#bh .(Jones),. ’A., i, ■ 


Histidine, estimation of, volumetrically 
(Lautensch lager), a., ii, 466. 
estimation of, in proteins (Thrun and 
Trowbridge), A., i, 324. 

Hogelende, Tkeohald va.ti, life and ivoi-ls: 
of (Jaeger), A., ii, 437. ‘ 

Hollandus, Ja7i Isaac and Isaac, the al- 
chemists (Jorissen), a., ii, 437. 

Holminm, separation of (Kbemebs and 
Balke), a., ii, 200 ; (Yntema and 
Hopkins), A., ii, 398. 

Homatropine, detection of (Eichmond), 
A.,ii, 251. 

Homherg, Willem^ life and work of 
(Jaeger), A., ii, 164, 228. 

Homofenchonic acid. See 3-Carhoxy-T3- 
met hy lc|/c^f?pentane-l -mbutyric acid. 

Homonorcamphoric acid, and hydroxy-, 
and their methyl ethyl esters (Hin- 
TiKKA and Komppa), A., i, 543. 

Homophorone, and its derivatives (De- 
lacrk), a., i, 423. 

Homotropine, and its salts and deriva- 
tives (v. Braun and Muller), A., i, 
234 ; (Chemische Werke Geen- 
zach), a., i, 235. 

p Homoveratronitrile {Z-A-dimetfmmj- 
phenylacetonitriU) (Kauemann and 
Ml^llbr), A., i, 178. 

Horse chestnuts, constituents of (Mas- 
son), A., i, 518. 

Hugo M tiller lecture (Miees), T., 363 ; 
A., ii, 235. 

Humin, formation of, by the acid hydr- 
olysis of proteins (Gortner and 
Holm), A., i, 84. 

Humus, estimation of, in soils (Jakob- 
sen), A., ii, 136.^ 

Hydantoin, derivatives of (West), A., i, 

311. 

Hydrastis powder,^ detection of berberine 
in, microchemically (Ess), A., ii, 
466. 

Hydrates, formation and determination 
of, in solutions (Kendall, Booge, and 
Andrews), A., ii, 36. 

Hydrazidiuecarboxylic acids, esters, 
hydrolysis of (BClow and Huss), 
A., i, 196. 

Hydrazine hydrate, action , of, with 

' cyanotetrazole (Lipschitz and ' Do- 
nate), A., i, 363. 

Hydrazines, amino- (Franzen . and 
Mondlange), a., i, 458. 

Hydrazino- acids (Darapsky), A., i, 

606, 653. 

Hydrazinodimalomc acid, ■ dihydmzine ^ 
■i-alfc' (Darapsky and Prabhakar), 
A., i, 607. ^ 

a-Hydrazmophenylacetic acid,, and' its 
amide hydrochloride - (Dae aBsky),' A., 

'.'V653. 
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a-HydxaziaoplieEylacetic acid, and ni- 
troBo-5 and tkeir derivatives (Darap- 
hkt and Peabhakar), A., i, 507. 
5-Hydrazi2io-8-plieayl-5"?/i“iiitroplienyi- 
4:5-di]iydropyra2ole, 4-liydroxy- i 
(Bodfoess), a., ij 231. i 

a-HydrazuiO‘^“plieiiylpropioiiic acid, i 
aiid a-niti'oso-, and its derivatives 
(Daeapskt and Bbegbe), A., i, 
507. 

O'Hydrazmopropionic acid, etliyl ester, 
liydrocliloride (Daeapsky and Pbab- 
hakae), a., i, 506. 

4-Hydraziiiostiilseiie, and its derivatives 
(Fbaezen), a., i, 458. 
ct-Hydrazino/swaleric acid, and its de- 
rivatives (Dabapskt and Peabha- 
kae), a., i, 506. 

Hydrazcplienylacetic acid, and its ethyl 
ester f'DARAPSKY and Peabhakae), 
A., i, 506. 

Hydrindene, iransA:2-dth.jdfoxj^j pre- 
paration and derivatives of (Boese- 
KEN and TAN Loon), A., i, 888. 
l-Hydrindone-2'Carl)osyllc acid (Robin- 
son and Ceabteee), T., 879. 
HydriodoGjJocinelionine -(L^gbe), A., i, , 
232. I 

Hydioaromatic compounds, hydroxy-, | 
pharmacology of (Sasaki and Oku- | 
shima), a., i, 563. I 

Hydioatophan, physiological action of j 
(Pohl), a., i, 515. i 

Hydiohromic acid. See under Bromine. 
Hydxohromofipocincliomiie {L:6 ger), A., > 
i, 121. ! 

Hydrocarbon, CjoHig, from spinacene and ; 
sodium (Chapman), T., 464. j 

C'32'Sisi and its picrate, from 2-iodo-l- ■ 
inethylnaphthalene and copper j 
(Weitzenbock), a., i, 493. i 

C2-H48, from rice bran (Weinhagen), ■ 
A., i, 56. 

Hydrocarbons, electrochemical synthesis 
of, by Kolbe’s method (Fichter 
and Keothenachee), A., i, 369. 
and their oxy-denvatives, molecular 
association of (Jorissen), A., ii, 8. 
dtssocmtioBof (Mbyee and Hofmann), 
A., i, 383. 

solubility of, in liquid sulphur di- 
oxide (Moore, Moeell, and 
Eglc>ff),.A., i, ,285. 

* aeticm of ■ trioxymethylene on, in 
presence of altiminium chloride 

(Fmnkfobtie), a., i, 105. , 

, aromatic, coastitation of (LagerlOf), 
A., ii, 3L 

sulphoiDatlon of, and their deriva- 
' ■ ti,Tes (Butt), A,, J, 160. 
gaseous, electric discharge through ■■■ 

(■Wbigkt), T., 79; A., ii, 51. 


Hydrocarbons, paraffin, preparation of 
(Farbenfabriken vorm. F. 
Bayee & Go.), A., i, *209. 
boiling points of (Le Bas), A., iL 
292. 

tertiary, synthesis and oxidation of 
(Levene and Oeetchee), A,, i, 
250. 

Hydrochloric acid. See under Chlorine. 

Hydroeinnamylcocaine ( Boeheingeil 

& Sohne), a., i, 547. 

Hydrocyanic acid. See under Cyanogen. 

Hydroduoric acid. See under Fluorine. 

Hydrogen, atomic weight of (Guyb), 
A., ii, 224. 

spectrum of, under the iiifliience of 
an electric field (Takamine and 
Yoshida), a., ii, 253? (Nitta), 
A., ii, 254. 

ultra-violet canal ray spectrum of 
(Stapjc, Gobcke, and Arndt ; 
Stark), A., ii, 141. 
constitution and rotatory power of 
(Sommerfeld), a., ii, 89. 
scattering of light in (Born), A., ii, 
281. 

action of light on mixtures of chlorine 
and (Padoa and Butironi), A., ii, 
345. 

diamagnetism of, and the value of the 
magneton (Oxley), A., ii, 387. 
mobility of ions in (Yen), A., ii, 
212 . 

liquid and solid, specific heats of 
(Keesom and Onnes), A., ii, 217. 
determination of the critical point of 
(Onnes, Grommelin, and Oath), 
A., ii, 8. 

liquid, vapour pressure of (Oath and 
Onnes), A., ii, 218, 294. 
viscosity of (Verschaffelt), A,, !i, 
221 . 

occlusion of, by metallic electrodes 
(Harding and Smith), A., ii, 
424. 

absorption of, by sodium oleate 
(Anderson and Katz), A., ii, 124. 
rate of ahsorjttion of, by olive oil 
(Maxted), a., ii, 72. 
effect of hydrogen chloride on the 
equilthrium of nitrogen and (LuD- 
lam), a., ii, 67. 

Hydrogen bromide.^ See Hydrobromic 
acid under Bromine, 
chloride. See Hydrochloric acid 
under Chlorine. 

fiuoride. See Hydrofiuorie acid undler 
Fluorine, ■ 

p?roxide, reducing action of (Klein- 
stuck), A., ii, 106, 

, reduction of ^arbou dioxide by (Wis- 
mobnus), A,, i, '472. ' 'v 
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Hydrogen j>:roxide, action of iodine 
and, on alkali and alkaline earth 
hydroxides (Broeksmit), A., ii, 
16. 

action of, on lead salts (2 otier), 
A., ii, 18. 

reaction of ozone with (RoTHMD^"I) 
and BuiiGSTALLEu), A., ii, 16. 

neutralisation of sodium borate 
with (Cambe and Diacono), 
A., ii, 368. 

use of, as a reagent in the purine 
group (Venable), A., i, 409 ; 
(Moore and Thomas), A., i, 
410.^ 

detection of, by formation of di- 
hydroxytartaric acid (Denig^s), 
A., ii, 21. 

estimation of minute quantities of, 
in presence of nitrites (Quarta- 
ROLi), A., ii, 452. 

selenide, detection of, in z’ain and 

snow (Gassmann), A., ii, 309. 
sulphide, dissociation of (Randall 
and Y. Bichowsky), A., ii, 
159. 

action of mercuric bromide with 
(Franoheschi), a., ii, 365. 

generator for (Munn), A., ii, 108 ; 
(Sattler), A., ii, 165 ,* (Ernest), 
A., ii, 396. 

automatic stopcock for (Classen), 
A., ii, 108. 

Hydrogen electrode. See Electrode. 

Hydrogenated compounds, preparation 
of (Faiibenfabrxken yorm. E. 
Bayer k Co., A., i, 494, 534. 

Hydrokephalin, preparation of {Levene 
and West), A., i, 421. 

HydrolecitMn, preparation of (Leyene 
and West), A.,i, 98. 

Hydroscopoline, preparation of, and its 
chloride hydrochloride (Hess), A., i, 
405. 

a-Hydroxy-acids/ optically active, in- 
fluence of inorganic haloids on 
the rotation of (Gloxtgh), T., 
526; A., ii, 265. 

rotation of amides of (Hudson), 
A., i, 292. 

and their racemates, influence of 
boric acid on the conductivity of 
(Boeseken and van dee Ent), 
A., ii, 147. , 

Hydroa^yazo-comppunds, electrolytic 
reduction of (Buxeddu), A., i, 551. 

Hydroxy iketene, GxoHxs^g and its semi- 
carbazone ( Wallach and W oodm an), 
A., i, 441. 

Hydpoxylainine compounds with 

. platinum salts; "A*3 P^.ohugaev and' 

^ TOOHEl'NirAEY),.-T., 384. .* 


Hymmiodyctyon exeehim^ constituents 
of the hark of { Gibson and Simoxsen), 

A., i, 151. 

Hypochlorites. See under Chlorine. 
Hypoiodites. See under Iodine. 
Hypophosphates and Hypophosphoric 
acid. See under Phosphorus. 
HypoxantMue phosphotungstate (Drum- 
mond), A., i, 337. 

Hyssopin, found in hyssop killed by 
fungus (Tunmann), A., i, 3.32. 


I. 

Ice, crystallography of (Rinne), A., ii, 
75. 

Ignition of gaseous mixtures (McDa vii>), 
A,, ii, 10. 

, of mixtures of methane and air 
(Mason and Wheeler), T., 45 ; A., 
ii, 10, 70 ; (Patman and Wheeler), 
T., 656; A., ii, 356 ; (Wheeler), 
T., 840. 

Ilsemannite, estimation of molybdenum 
in (Yancey), A., il, 372. 

iS-Immoazolyiethylamine phospho- 
tungstate (Drummond), A.,‘ i, 387. 

Iminodiacetanilide, and its salts and 
derivatives (Dubskt and Geana- 
CHER), A., i, 188. 

Iminodiacetanilide, nitroso- (Curtius 
and Hofm.ann), A., i, 294. 

Iminodiacetic acid, azide and hjdrazida 
of, and nitroso-, ethyl ester, and. 
their derivatives (Cuktius and 
Hofmann), A., i, 293. 
and nitro-, and nitroso-, metallic salts 
(Dubhkt and Speitzmann), A., i, 
102, 103. 

methyl ester, action of aniline on 
(Duesky and Geanacher), A., i, 
188. 

Iminodiacetonitrile, conversion ^ of 
methyleneaminoacetonitrile into 

■ (Bailey and Lochte), A., i, 60. 

Iminodiacetotstranitroanilide, nitro- 

(Dubsky and Granachee), A., i, 
1S9. 

a-Imino-BiS'diphenyldipropioiiic acid 
(Sbnter, Drew', and Martin), T. 
161; A., i, 167. ^ - 

Iminodipropionic acid, and ^ nitro-, 

■ copper salts (Dubsky and ' Sfeitz- 
mann), A., i, 102. 

Iminohydrins, constitution of '(luLE),. 
T., 3; A., i, 115. ' 

a-Imlno!»vaIic acid, ' ethyl ester 
(Mumm and HiiNEKE), A., i, 1S3. 

Iminovioluric acid, and its salts and 
derivatives .(Lifsohitss and KaiTZ- 

" " MANN)/ A., i, 192.' ' 
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Indeae^ coadensiitio!i of, witli ketones j Iodine, eqmlibriiiiii of sulphur and of 
(Thiele and Mehck), A., i, 484. | selenium with (Beckmaxk and 

oxide (BoksEKEX and VAX Loon), | Platzmaxn), A., ii, 229. 

A., i, 388. I purification of (Lenci), A., ii, 360. 

4;3-Iiideiio-l:2'bfiii2oq‘uiiionej7-hTdroxy- j action of hydrogen peroxide and, on 
(loBixsox and Chabteee), T., 879. i alkali and alkaline earth hydroxides 

l 3 idi«ators, theory of (White and | (Beoeksmit), A., ii, 16. 

Aceee), a., ii, 328. I action of sodium sulphide with (Ehe* 

absorption spectra of (Tingle), A,.di, 'j lich), A., ii, 125. 

236. j compound of starch with {Beeczel- 

dissociation constants of, in presence j lee), A., i, 101, 

of neutral salts (Kolthoff), A., ii, j recovery of, from residues (Stephen* 
186. I son), a., ii, 192. 

ill animal tissues (Croziek), A,, i, Iodides, detection of, in presence of 
514. ' cyanides (Cuetman «nd Kahf- 

end points of, in dilute sodium hypo- man). A., ii, 272. 

chlorite (Cullen and Austin), A., estimation of, in presence of brom- 

ii, 265. ides and chlorides (Winkler), 

for determination of the hydrion con- A., ii, 237. 

eentratioii of serum (Homer), A., i, Iodic acid, detection and estimation 
137. ' of, in presence of hydrobromic, 

Indigotin, structure of the chromophore hydrochloric and hydriodic acids 

of (Heezool a., i, 310. (Phegotti), A., ii, 451. 

estimation of (Heinisch), A., ii, lodates, estimation of, in presence of 
413. bromates (Rupp), A., ii, 126. 

Indole, estimation of, in faeces (Bee- i estimation of, in presence of hypo- 

geim), a., ii, 23. 1 iodites (Rupp), A., ii, 125. 

Indole- ethylamine phospliotungstate | Hypoiodites, estimation of, in presence 

(Drummond), A., i, 337. j of iodates (Bupp), A., ii, 125. 

Indolinones, Bz-hydroxy-. See Oxin- Iodine detection and estimation : — 

doles, hydroxy-. detection of chlorine in (Pinkhof), 

Inorganic compounds, relation of colour A., ii, 172. 

of, to their structure (v. Bichowsky), estimation of, volumetrically (Taeu- 
A., ii, 142. Gi), A., ii, 203. 

Inositolphosphoric acid of food-stuffs Iodoform, effect of light on (Ooman- 
(Rather), A., i, 212. Ducci and Meduri), A., i, 621. 

Interferometer, application of, to gas solubility of, in glycerol (Chiaeia), 
analysis (Seibeet and Haepstee), A., i, 97. 

A., ii, 367. lodotannic reagent (Tsakalotos and 

Intestine, stimulating constituent of ex- Dalmas), A., ii, 454. 

tracts of (Le Heux), A., i, 323. Ions, charge and dimensions of (v. 
human, formation of phenol in, by Hevesy), A., ii, 51. 

bacteria (Rhein), A., i, 206. calculation of the normal potential of 

Inulenia in the ' tubercles of asphodels (Heezfeld), A.,^ii, 289, 

(Couveetje), a., 1, 366. __ • Ionisation, chemistry of (Hantzsgh), 

Inulin, formation of, in plants (Colin), A. , ii, 299. 

A., i, 151. ofelectrolyt8s(MiLNEE), A., ii, 54,148. 

transformations of, in the Jerusalem and electromotive force of electrolytes 
^ artichoke (Colin), A., i, 208. ■ (Linhaet), A., ii, 28. 

degradation of, in chicory root {Ges- , of gases during interaction (Pikkus), 
■LIN and Wolff), A., i, 246. A., ii, 286. 

Imvtrtase in serum, (Boisseyain), A., i, in solutions (Kendall and Booge), 
321 . . ' A., ii,,37. 

extraction of,, from ,yeast (Buchner of organic acids of the paraffin series 
and Beischle), A,., i, 54. in relation to their structure (De- 

Xodic miL See under Iodine. hick and Hess), A., i, 211. 

lodlae, monance, spectra of (Wood), A.., lonisatioin potoatiai, relation between 
, ' ' ' ’ ii, ;'(Woo»:and Kimuea), A., ii,' emission spectra and (Haebtkb),' A«, 

' y, ^ ' ii,385.„ ' ' , 

solibHity of, in 'Various solvents' (H i'l- 'Ipecaeuaalia alkaloids' (Pyman),: „T., 
DBBMNDi, .Hllepgn' ' and" 'Biebe), ,222 ; A,, ,i, ' 2674'' '(Walters, "Baker, ^ 
A., i, 62i and ' ''' 
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Iriditim, K-spectra of (Lilienfeld and 
Seemakn), a., ii, 383. 

Iridi- and Irido- clilorides, hydrated, 
dehydration of (DeliSpine and 
Bonssi), A., ii, 322. 

Iron, flame and furnace spectra of (Hem- 
salech), a., ii, 341: 
line spectrum of (Hemsalech), A., ii, 
384. 

electrolytic deposition of (Keemank 
and Beeymesser), A,, ii, 57. 
ti’ansformations of, at high tempera- 
tnres (Hon'da ; Beooke and Hunt- 
ing), A., ii, 115. 

equilibria in the reduction and cement- 
ation of (Schenck), a., ii, 355. 
corrosion of, by water, influence of 
calcium sulphate on (Medinger), 
A., ii, 166. ^ 

resistance limits of mixed crystals of 
silicon and vanadium with (Tam- 
mann), a., ii, 235. 
action of selenic acid on (Tutton), 
A., ii, 193. 

meteoric. See Meteoric iron. 

Iron alloys with carbon (Ruer and 
Goeeens), a., ii, 399. 
with nickel, electrolytic deposition of 
(Keemann and Breymessee), A., 
ii, 57. 

Iron bases (ironmimi'im)^ salts ofj with 
organic acids (Ephraim and Rosen- 
berg), A., i, 891. 

Iron nitride, synthesis of (Maxted), 
A., ii, 196. 

<^milphide, preparation of (Rout), A., 
ii, 443. 

^frfsulphide (Mecklenburg and 
Bout), A., ii, 167. 

Ferric arsenate, peptisation of 
(Holmes and Arnold), A., ii, 317. 
hydroxide, solubility of, in water 
^Almkyist), a,, ii, 320. 
oxide, precipitation, stability and 
constitution of hydrates of 
(Neidle), a., ii, 45. 



Ferrous carbonate, equilibrium in the 
system: carbon dioxide, water 
and (Smith), A.^ ii, 261. 
seienate, preparation of (Tutton), 
A., ii, 193. 

Steel, effect of heat treatment on the 
thermoelectric properties of 
(CA^aPBELL and Down), A. , ii, 97. 
cooling and tempering of (Cheve- 
' NARU),' A., ii, 202.',' ' 

' ' heterogeneity' ' (Ii,e Ohatelieb 
; > ^ 'and Bogitoh), '''A., ii, 442. 
'detection of carbon in (White'ley),' 


Iron ; — 

Steel, estimation of manganese in 
(Kelley, Spencer, Illing- 
w^ORTH, and Gray), A., ii, 134. 
estimation of phosphorus in (Czako), 

A., ii, 173. 

See also Manganese steel and Tungsten 

steel. 

Iron detection, estimation, and separa* 
tion:— > 

detection of, biologically (Beyer - 
inck), a., i, 470. 

estimation of, in presence of copper 
(Ley), a., ii, 21. 

estimation of, volnmetrieallj^, using 
silver as reducing agent (Edgar 
and Kemp), A., ii, 242. 
estimation of, in ferruni reductuni 
(Eberhard), a., ii, 48. 
estimation of, in small quantities of 
blood (Berman), A., ii, 371. 
estimation of, in lactic acid (Harvey), 
A., ii, 242. 

feiTic, estimation of, volumetrically 
(Brandt), A.,ii, 409. 
estimation of phosphorus in (Czako), 
A,, ii, 173. 

galvanised, estimation of zinc in 
(Bauer), A., ii, 132. 
separation of (Scheringa ; Winder- 
Licn), A., ii, 409. 

separation of, from the cerite metals 
in presence of calcium (Wober), 
A., ii, 243. 

separation of aluminium, manganese, 
titanium, zirconium and (Brown), 
A., ii, 84. 

Iron-manganese ores from Roumania 
(Butursanu), a., ii, 324. 

Isaac of Holland. See Hollandus. 

Isatin, preparation of condensation pro- 
ducts of ketones with (Chemischk 
Fabeik auf Aktien vobm. E. 
Sghering), a., i, 272. 
acetyl and benzenesulphooyl deriva- 
tives of (Heller), A., i, 309. 

a- and j8-Isatinanilides , compounds of 
sulphazone with (Heeeog), A., i, 310. 

Isatin-l-'carboxyiie acid, esters of 
(Heller), A., i, 309. 

Isatin-l-glycxylic acid, ethyl ester 
(Heller), A., i, SiO. 

Isatoic acids, preparation of (Mabtinet), 
A., i, 345. 

Isetbionylalanme (Salkowski), A„ i, 

166. 

IsetMonylglyclne, and' its copper Atlt 
(Salkowski), a., i, 15,§. 

. IsetMonyMeuscm© (Balkowski), A., i, 

156. 

Isomeridef, estimation of the components 
in mixtures of {NicH'OLS), A-*;i, 2T7. 
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Isomerism and poljmorpliism (Pfeiffer i 
and Kuxkert), A,, i. 344, ; 

keto-enol (Dieckmakx), A., i. 15. ' 

position^ aiid optical activity (Cohen’ . 
aati DE Pexxix&ton), T.*’, 57 ; A., ; 
ii, 93. ^ ; 

Iso-piestie solutions. See Solutions. f 
Isoprenedicarboxylic acid. See iS- j 
Methyimucoiiie acin, j 

Isoprenelactonic acid. See iS'AIetliyl- ' 
imicolactonic acid. ; 

lsopifri( ij'i f imarioi (?.€,% liydrocyanic acid ; 

ill (Miraxde), a., i, 56. " | 

Isotopes, spectra of (Harkins and \ 
Aronberg), a., ii, 89. | 

Isotopic elements. See Elements. > 

J. i 

Jaiapin, biological action of (Heineice), ;■ 
A.j i, 467. ^ ’ 

Jaundice, clieinical diagnosis of, caused i 
by picric acid (Gakassini), A., ii, 374. j 
I elites, rliy tlmiic diffusion in (Moeller), 
A., ii’J SOI, 392 ; (Holmes), A,, ii. 
392. ' 

formed by colouring matters (Hal- 
ler), A., ii, 189. 

' K. 

Kepialin (Levene and West), A., i, 
421. 

Ketens, spectrochemistry of (v. Aewers), 
A., ii, 342. 

3- Ket0-2-beiizylM€ne“5*methyi-2:3-di- 
hydroiidole (Jorlaxdeb), A., i, 21. 

KetocWoroliydriii, ^ QHjjOaCl, from 
mesityl oxide and hypocMorons acid 
(SlawinsivI), a., i, 481. 

4- Ket0‘3:4-diliydrO“l:2-benzopyrane. See 
Conmarins, liydroxy-, 

Ketodiliydroherherideiie, and its semi- 
carbazoue (Perkin), T., 763. 
€-Keto-i8f“dinietliykctoic acid, and its 
silver salt and semicarbazone (Wal- 
lace mil Geote), a., i, 442. 
7“K©io'-»-iiytoxy-a-plieiiyl-7-j?*acetyl-^ 
amiaopiienylpropaiie, ^-cliloro- (Joii- 
i.andee), a., i, 22, 

Ketoi, CgHjaOg, from l:3‘dimetliyl<^c7a- 
liesan -5-0110 (Wallace, Gibharbt, 
and' JissiN), A., i, 443. 

Ketone, C«H®OCI, from mesityl oxide, 
liy^hloronS’ acM and acetic an- 
liMride^ (SlawiAski), A,, i, 481. 

OjgP IjgO, and its derimtives, from Ar- 
U'mtsia arnnmiABAmmAmi'Ymm- 
'mmX A,, i, 71 ^ 

CssH«0, from fiitostandicarkjxylic 
' acit'tfid'^acelic anhydilde f Wskeaes 
" ' 'and lAaLfeJy 1.:, %. " 


Ketones coiitaiiniig_ conjugated, carbonyl 
groups, spectrochemistry; of (v, 

' Auwers), a., ii, 341, 

' condensation of indene with' (Thiele 
and Merck), A., i, 484. 
preparation of condensation products 
of isatiii with (CHEMrscHE'3?ABRiK 
AUF Aktien voem. E. Sciiering), 
A., i, 272. ^ 

action of sodium acetylide on (Hess 
and Mendeuloh), A., i, 291. 
hexacyclic, conversion of, into cydo- 
pentanones (Wallace, Gerhardt, 
and Jessex), A., i, 442. 
hydroaromatic, preparation of anils of 
(Reddelien), a., i, 117. 
phenolic, variation of the taste' of, 
with constitution' (Homhra and 
Hozawa), a., i, 438. 
in the thiopihen series, synthesis of 
(Thomas and CounERc), A., i, 401. 
unsatiirated, additive conipouiids of, 
with mercuric chloride (STRArs 
and Blankenhorn), A., i, 501. 
action of phosphorus trichloride on 
(Conant), a., i, 74. 

Ketones, hexacyclic, rZi'bromo-, reactions 
of (Wallace), A., i, 440. 

Ketonic acid, and its deriva- 

tives, from l:2-clibromomenthone 
(Wallace and Hallstein), A., i, 
442. 

a- Ketonic acids, semicarbazonesof (Bou- 
(tAULt), a,, i, 17. 

, Keto-oxide, C6Hjg02, and its derivatives, 
from mesityl oxide and hypochlorous 
acid (Slawi]5?ski), A,, i, 481. 

Ketoses, detection of, by the Selivanov 
reaction (Weehuizen), A., ii, 279. 

Ketotetrahydronaphthasultam. See 1:8- 
Kaphthasultam-4-quiuone. 

Ketoxitnes, methyl ethers of (Semper 
and Lichtenstadt), A., i, 437. 

Kinetics, chemical ' (Pratolongo), A., 
ii, 70, 

of reactions with electrolytes (WiG- 
scheiber). A., ii, 349. 

Kinetic" theory of dilute solutions 
(Shorter ; Tinker), A., ii, 9. 

Kynurenic acid, formation of, from 
tryptophan, in the animal organism 
(Matshoka), a., i, 467. 


K. 

LaettiST poisoning. See Poisoning, 
Kactic acid, formation of, in fermenta- 
tion (LebeeeY), a., i, 149"; (VAN 
Dam), A.^\i, 363. . 

biochemical 'oxidation of' (Mazi^ and 
Ruot), a., i, 91. ' ' ' 
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lactic acid in sour milk (vax Si.yke 
and Baker), A., i, 417. 
detection of, with thiophen (B’earon), 
A., ii, 462. 

estimation of (SzEUERitNYi), A., ii, 
138. ^ 

estimation of, in mixtures with acetic 
and formic acids (Onodeba), A., ii, 
461. 

estimation of iron in (Habtey), A., ii, 
243. ^ 

estimation of lactide in (Thompson 
and Suzuki), A,, ii, 249. 

-y-Uactones, hydrolysis of, by nitric acid 
(Johansson and Sebelius), A., ii, 
223. 

action of diamines on (Bistbyzcki 
and ScHMUTZ), A., i, 452. 

Lactonemalic aei^ silv'cr salt (Holm- 
BEEO), A., i, 524, 

Lactose (Smits and Gillis), A., i, 101, 
155. 

formation of, from starch (Rohmann), 
A., i, 138. 

constitution of (H.aworth and 
Lbitoh), T., 188 ; A., i, 213. 
constitution ' and detection of (van 
DEB Haab), a., i, 212. 
estimation of, in milk (Folin and 
Denis), A., ii, 208. 
estimation of, colorimetrically, in 
milk (Pacini and Russell), A., ii, 
277. 

estimation of, in presence of sucrose 
and invert-sugar (Grossfelh), A., 
ii, 337. 

2-Lactyl' 1 ; ^-dimethoxybenzene (v. 

Auwers and Muller), A., x, 30. 

m-Lactyi-^-methoxytolnene (V. Auwebs 
and Muller), A,, i, 28. 

Lffivulose {^-fructose ; fmU-sUgar)^ 
penta-acetates (Jaeger), A., i, 6. 

IsBYniosediphosphoric acid, conversion 
of, into the monophosphoric acid 
(Neubebg), a., i, 423. 

Lake of Rockauge, radioactivity of the 
mud from ('Polmer and Blaauw), 
A., ii, 145. 

Lard, detection of . foreign fat in 
(Stewart), A., ii, 463. ' 

Lead, quadrivalent, atomic dispersion 
and refraction of (GrOttner and 
Krause), A., ii, 382. 
isotopes of (Clarke), A., ii, 266 ; 
(Fajans), a., ii, 421. 
spectra of (Harkins and Aron- 
berg), a., ii/89. 

.refractive index and solubilities of 
nitrates ' of (Richards and 
,:Sohumb), a.,' ii, 422. 
experiment to show the bright surface’ 
' ' ''of,, when pure (Genelin), A.,,,:ii, 438*. 


Lead alloys with antimony, specific heat 
of (Durrer), a., ii, 217. 
with silver and bismuth or gold 

(Goto), A., ii, 365. 

with thallium, electrolytic potential 
of (Bekier), a., ii, 425. 

Lead compounds (Zotier), A., ii, 18. 
Lead salts, action of hydrogen peroxide 
on (Zotier), a., ii, 18. 

Lead s^S-bromide and m/>chloricle 
(Denham), T., 249 ; A., ii, 200. 
chloride, equilibrium of lead phos- 
phate and (Amadori), A., ii, 365. 
chromate and asbestos (Binder), A., 
ii, 453. 

fluoride, equilibrium of lead phosphate 
and (Amadori), A., ii, 366. 

, '»io?ioxide {litharge; massicot), mineral 
' modifications of (Larsen ; Wherry), 
A., ii, 118. 

poroxide and asbestos (Binder), A., ii, 
453. 

phosphate, equilibrium of lead chloride 
and fluoride with (Amadori), A., ii, 
365. 

sulphide, specific heat of (E.4 stman 
and Robebush), A., ii, 149. 

Lead organic compounds, reactivity of 
(Jones and Werner), A., i, 483. 

Lead detection, estimation, and separa- 
tion : — 

detection and estimation of, in water 
(Melbbum), a., ii, S3, 
estimation of, volumetrically (Lindt), 
A., ii, 242. 

estimation of, volumetrically, in tin 
plate (Deininger), A., ii, 455. 
estimation of, and its separation from 
antimony (Yortmann and Bader), 
A., ii, 132. 

Lead electrode. See Electrode. 

Leaves, red colour of, when treated with 
nitric acid in the xanthoproteic test 
(Gertz), a., i, 66. 

green, assimilation of nitrites by, in 
sunlight (Moore), A., i, 365, ^ 
Lecithin (Levene and West), A., i, 288. 
Lectures, delivered before the Chemical 
Society (Steutt), T., 200 ; A., ii, 
'196; (Mr EES), T., 363; A., ii, 235; 
(Brown), T., 569 ; A., ii, 299. ^ 
Lecture experimehts, simplification of 
welLknowU' (Genelin), A., ii, 437. 
on the preparation of argon (JoEls- 
seh), a., ii, 74. 

to 'show the velocity of explosion of 
mercury fulminate (Mixtag), A,, ii; 

438. 

. to , demonstrate the law of multiple 
' proportions (Emicr), A., ii, '228. 

■ „ for the preparation of' o-ai'trosopheitol 
(Baudisch), A«? h 496. 
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lecture experiments with silver aeetyl- 
kle (Eggert and Scjhimank), A., 
ii, 228. 

on tlie vapour pressure of solutions 
(tan K rooster), a., ii, 74. 
Legumes, nietliylpentosans in (Oshima 
and Eondo), A., i, 419. 

Legumin, preparation of, from peas 
(Hammarsten), a., i, 509. 
action of enrymes on (Hammarsten), 
A., i, 510. 

Lemongrass oil, Formosan, constituents 
of (Kafaku), A., i, 76. 

Lemon, juice, antiscorbutic properties of 
(Harden and Zilya), A., i, 562. 
LewdteJy sepmria.t constituents of (Zell- 
ner), a., I, 55. 

Liclienase, occurrence of, in the digestive 
ti'act of invertebrates (Jewell and 
Lewis), A., i, 138. 

lieMgite, probable identity of urano« 
thallite and (Larsen), A., ii, 120. 
light, scattering of, in hydi'ogen, nitro- 
gen, and oxvgen (Born), A., ii, 
281. 

absorption of, and size of particles in 
disperse systems (Pihlblad), A., 
ii, 418. 

by solutions (Hantzsch), A., ii, 2. 
theory of the biochemical action of 
(Neebekg and Schwarz), A., i, 
140. 

action of, on crystals (Weigeet), A., 
ii, 344. 

oil mixtures of chloniie and hydro- 
gen (Padoa and Butironi), 
'A., ii, 345. 

on organic compounds (Moore and 
Webster), A., ii, 211. 
first discovery of, on silver salts 
(BoRErrAu), A., ii, 345. 
ultra-violet, possible origin of toxicity 
of {Harris and Hoyt), A. , i, 140. 

‘ action of* on chlorofom (Kailan), 

' A., i 209. 

lignin (Honig and Spitzer), A., i, 375. 
from ^ pine-wood, constituents of 
. (Klasok), a., i, 59. 

LigaoeeEulose, detection of (Jentsch), 
A., ii, 248. 

'luigaoceric fi^om paraffin wax (Berg- 
MAKK}, A., i, 285. 

Mgaofulphoiuc acidi (H5 hig and 
, A., i, 375. , 

lime. See Calcium osdde» ^ ' 

Lime-sulphur liquids, , composition of 
(WINIHE), A., Ii, S64. 
ilmmariii, synthesis, of, and ’its tetra- 
,, aoityi derimtive IFisghee' and 
' iAngxe), A„ i, 52§. 

, UrnoWo thiisli, cerous salt 

T 4 117 ; A.,: I, 98. - ' ' 


Linoienic acid, cerous salt (Morrell), 

T., 119 ; A., i, 98. 

Lipase, action of ethyl alcohol and 
acetone on (Kita and Osemi), A., 

i, 355. 

ricinus, action of acids on (Kita), A., 
i, 274. 

hydrolysis of oils by (Tanaka), A., 
i, 354. 

Lipoidase (F iessinger and Clogne), A., 
i, 50. 

Lipoids, influence of, on velocity of 
reaction (Siegfried), A., ii, 223. 
Liquids, physical properties of (Herz), 
A., ii, 8. 

calculation of the physical properties 
of, and their vapours (Geissler), 
A., ii, 220. 

electric double refraction in (Berg- 
holm), A., ii, 209. 
relation between temperature and 
molecular surface energy of (Jaeger), 
A, ii, 33. 

structure of the capillary layer of 
(Bakkee), a., ii, 151. 
velocity of capillary ascension of 
(Lucas), A., ii, 391. 
vapour pressure of (Anihs), A., ii, 
61, 186. 

solution of gases in (Michaud), A., ii, 

293. 

anisotropic, structure in steps of 
(Grandjean), a., ii, 65. 
ditfiision in (Svedbbbg), A., ii, 187. 
and isotropic, optical rotatory power 
of (Born), A., ii, 283. 
binary mixed, electrical double re- 
fraction in (Beegholm), A., ii, 6. 
diatomic, vapour pressure of (AriIis), 
A„ ii, 151. 

mixed, properties of (Morgan and 
Griggs), A., ii, 38 ; (Morgan 
and Scarlett), A., ii, 39. 
magnetic susceptibility of (A. and 
A. W. Smith), A., ii, 388. 
surface tension of (Berczellir), 
A., ii, 390. 

fluidity and specific volume of 
(Herz), A., ii, 389. 
analysis of, by graphic methods 
(Gradenwitz), a., ii, 246, 
ternary mixed, solubility in (Holmes), 
T.,263; A., ii, 188. 
volatile, viscosity of (Lidstonb), A., 

ii, 221. 

estimation of the vapours of, in gases 
(H. S. and M. D., Davis), A., h, 
410,^:, ^ 

Liquid region of existence of 

(H'jERz), , 4 ,, ii, l5l, 292;^'(l^KYI^s)s 
' A*^ n, '29^ 

'Mthirp. ■ ' imi., 'toowoxide. 
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litiiargite (Wheeily), A., ii, 118. 

Mtlimm ill volcanic deposits (Brtjn), 
A., ii, 328. 

MtMum chloride, electromotive force 
and free energy of dilution of 
(Pearce and Mortimer), A., ii, 
147. 

osmotic pressure of, in pyridine 
(Koenig), A., ii, 432. 
equilibrium of copper chloride, 
water and (Sghreinemakers and 
Noorduyn), a., ii, 113. 
sulphate, elfect of lithium chloride on 
the solubility of, in water (Scheeine- 
MAKERS and Kayser), a., ii, 112. 

Liver, carbohydrate metabolism in 
( Abelin and de Corral), A. , i, 53. 
conjugation of hippuric acid in (Lacr- 
NER, Levinson, and Morse), A., i, 
278, 

Loganberry, constituents of the juice of 
(Daughters), A,, i, 152. 

Lucerne hay, isolation and identification 
of stachydrin in (Stebnbock), A., i, 
476. 

Lucianite, a magnesian clay from 
Mexico (Hilgard), A., ii, 123. 

Luciferin, synthesis of (Dubois), A., i, 
242. 

Luminescence, faint, determination of 
the colour of (Weiser), A., ii, 283. 

Lungs, amount of ethyl alcohol taken 
up by (Loewy and v, der Heide), 
A., i, 326. 

2:6-Lutidine. See 2:6-DimethyIpyridine. 

2;4-Lutidmetricarhoxylic aciA See 2:4- 
Dimethylpyridiue-3:5:6-tricarboxylic 
acid. 

Lymph, amino-acids and dextrose in 
(Hendrix and Sweet), A._, i, 187. 
preparation of nucleic acid from 
(Nakasako), a., i, 274. 

LysalMc acid, distribution of nitrogen 
in (Kennedy and Gortnee), A., i, 
83. 

Lysine phosphotungstate (Drummond), 
a., i, 336. 

M. 

Mackensite (Kretschmer), A., ii, 171. 

Magpesite, analysis of (Maori), A., ii, 
455. ' ' 

Magnesium, specific heat of (Eastman 
and Eodebush), A, !i,^ 149. 

, ' metabolism. ■ 'See MetaWism. ■ 

Magnesium chloride, action 'of. alkali 
■ phosphates' with'’' (Balarefe), 

' A., ii, 266. 

oxide (maffMsza), equHibrium ;of 
aluihina, 'Siiica and (Bakkin and 
Merwin), A., ii, 19Sw ' . 


Magnesium oxide, infiiience of the tem- 
perature of ignition on the rate 
of hydration of (Campbell), A., 

ii, 364. 

estimation of, in water (3 Ionhaupt), 
A., ii, 335. 

Magnesium organic compounds 
diethyl phosphite (Milobendzki and 
Knoll), A., i, 522. 

Magnesium, estimation of (Winkler), 
A., ii, 455. 

estimation of, as oxalate (Astruc 
and Camo), A., ii, 275, 
estimation of, in blood-serum (IS>Iae- 
RioTT and Howland), A., ii, 21. 
Magnetic susceptibility (Loring), A., 
ii, 291. 

of mixed liquids (A. and A. W. 

Smith), A., ii, 388. 
of solutions (Quartaroli), A., ii, 426. 
Magneto-chemistry, and its analytical 
applications (Quartaroli), A„ ii, 
458. 

Magneton theory, and the scattering of 
a-rays (Webster), A., ii, 144. 
Maleinimide, oxime of, and its deriva- 
tive.s (CusMANO), A., i, 77. 

Malic acid, detktion of (Broekshit), 
A., ii, 22. 

estimation of, in presence of tartaric 
acid by an optical method (WiL- 
LAM an), a., ii, 249, 

Malonic acid, detection of (Bougault), 
A., ii, 413. 

Maltase, extraction of, from yeast 
(Buchner and Eeischle), A., i, 54. 
Maltohionic acid, preparation of, and 
its bruciue salt (Olattfeld and 
Hanke), a., i, 336. 

Maltose, oxidation of (Glattfeld and 
Hanke), A., i, 336. 

Mandeiamide, p-chioro-, and its amidine 
salts (Kule), T*, 17. 

Mandelic acid, mandelamidine salt. 

See Mandeliminohydrin. 
Mandeliminohydrin an d j?-ehioro- ( Mac- 
kenzie), 'T., 1; A,, i, 1X5 ; (Eule), 
T , 12 ; A,, i, 115. 

Manganese, position of, in tlie perio'die 
. system (v. Bichowsky), A., ii, 316'. 
magnetic . properties of (Hadfiblb, 
CeRniteau^ and G^neau},' A.^ ii, 

98. 

in drugs from plants (Westman and 
Row AT), A., i,, 24'6,' 

Manganese bases 

salts', of, with organic acids (EphraIM 
and Rosenberg), A., i, 390. ' 
Manganese hydroxide, 'SoliiMlity of^ in 
. water '(A lmk VIST), A., ii, 320. 

. ■■ sulphate, manurial experiments 'With 
' ' (S'lLTNER and Korff), a., % 150, 

' 30 ' , 
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Manganese detection, estimation and 
separation :— 

detection of, microchemicallj 
(Menke), a., ii, 371. 
estimation of, colorimetrically 
(WiLLAED and OliEATHOUSE), 
A., ii, 84. 

estimation of, volumetrically (Ibbot- 
SON), A., ii, 175. 

estimation of, in ainminium alloys 
(Clennell), A., ii, 176. 
estimation of, in steel in presence of 
cliromium and vanadium (Kelley, 
SpENOEit, Illingworth, and 

Gray), A., ii, 134. 
separation of aluminium, iron, 
titanium, zirconium and (Brown), 
A., ii, 84. 

Manganese-iron ores from Roumania 
(Butureanu), a., ii, 324. 

Manganese steel, magnetic properties of 
(Hadeield, ChjSneyeah, and 

OEneah), a., ii, 98, 

Manganocakite, columnar, from Kew 
Jersey (Levison), A., ii, 119. 

Mannitol, decomposition of, by Bacilhis 
Qoli communis (Grey), A., i, 143, 
144. ^ 

conversion of, into methjKa-pyran 
{WiKDAUs and ToariCK), A., i, 545. 

Mannose, toxicity of, towards green 
plants (Knudsen), A., i, 95. 

Manurial experiments on llie growth of 
plants (Funohess ; HiltnePw and 
Koref), a., i, 150. 

Massicot. See Lead mojioxide. 

Matter, energy theory of the constitu- 
tion of (V LIST),’ A., ii, 98; (Red- 
grote), a., ii, 152. 

Meal-worms, influence of oxygen tension 
on metabolism of (Gaaebee), A., i, 
512. 

Meat, digestion of the proteins of, by 
dogs with ligatured carotids (ZuNz), 
A., i, 359. 

Meerschaum from Kranbat, Styria 
(liElTMAIEE), A,, ii, 170. 

Kelanophlogites, composition of (Man- 
Z ELLA),', A., ii 235. 

Xelihiose, constitution of (Haworth 
and Leitoh), T., 188;^ A., i, 213, 

Ifelting-point determination, apparatus 
for ' and Thompson), A., ii, 

217. , , 

Membranes, eollodloB, preparation of 
' {Farmer), A., ii, ^3. 

' oofloidal, .properties ' and fanctlons of 
' (TiNEaii), A., ih 63. , ; 

CWallach and 
FeLiAaI!?}, 'A.7i,v4i6v', 

{WAWLAOH'.aad .Ekli- 

' , 4I§. ' ' ' 


Menthol, iiltrafiltration of supersaturated 
solutions of (Berczellee), A., ii, 100. 
Menthone, conversion of, into pnlegen- 
oue (Wallace and Geote), A., i, 

544. 

mo?iobroraide (Wallace and Hall- 
fiTEiN), A., i, 442. 

Menthoneanil (Reddelibn), A., i, 117. 
Menthone-jj-anisil (Redbelien), A., i, 
117. 

Mercaptans, aromatic polyhydric (Pol* 
lak and Schadler), A., i, 497 ; 
(Pollak, V. I’lEBLER, and Roth), 
A., i, 498. 

Mercury, critical constants of (AeiLs), 
A., ii, 113. 

critical temperature of (Bender), 
A., ii, 429. 

critical temperature and pressure of 
(van Laab), a., ii, 8. 
diffusion of the vapour of, in a 
vacuum (Geichabi)), A., ii, 9. 
preparation of hydrosols of (Koed- 
LUND), A., ii, 267. 
still for, made of silica-glass (Hostet- 
TER and Sosman), A., ii, 76. 
Mercury salts, compounds of ammonia 
with (HolmEvS), T., 74 ; A., ii, 76. 
Mercury bromide, ammoniacal com- 
pounds of cupric bromide and 
(Anberlini), a., ii, 44. 
hydroxides, dissociation constants of 
(Kolthoff), a., ii, 18. 

Mercuric bromide, action of hydrogen 
sulphide on (Francheschi), 
A., ii, 365. 

chloride, additive compounds of un- 
saturated ketones with (Steads 
and Blankenhorn), A., i, 501. 
ammonium chloride [whits pre- 
cipitate)^ preparation, properties 
and analysis of (Kolthoff), 
A., ii, lli 

oxide as a standard in alhalimetry 
(Rosenthalbr), A,, h, 236 ; 
(Incze), a., ii, 271. 
sulphide, solubility of, in hydriodic 
acid (Gltmann), a., ii, 409. 
Mercurous chloride {cahmel) elec- 
trode. See Electrode. 

Mercury organic compounds, reactivity, 
of (Jones and Werner), A.,'i, 48l' 
with acridine colouring matters (So'- 
. ciETY OF Chemical Industry isr 
Basle), A., i, 306. ' 

Mercury detectiou, entimation and sepa- 
ration,; — , v': , 

detection of, in urine (Gutmann), A., 
ii, 409. ; ' , ■ 

■ detection and estimation of* and its 
excretion. 'in 'Urine (Buert)^ A*, ij 
■ ' 5017 ',.' 
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Mercury detection, estimation and sepa- 
ration : — 

estimation of, Tolunietrically (VoTo- 
cek), a., ii, 23S, 272. 
estimation of, by means of zinc filings 
(Fkanoois), A., ii, 276. 
estimation of, in met-cury fulminate 
(Nicolaiibot and Boudet), A., ii, 
134. 

separation of copper and (Totocek 
and PAZOunEK), A., ii, 455. 

Mercury electrode. See Electrode. 

Mesitylene, compound of liydrogeii 
bromide with (Maass and Eussell), 
A., i, 534. 

Mesityl oxide, action of liypoclilorous 
acid with (Slawinski), A., i, 481. 
action of ally! bromide and zinc with 
(Esklaar), a., i, 154. 

Mesitylyl a-chiorostyryl ketone {Jon- 
landeh), a., i, 21. 

Mesothorinm, life-period of (Meitner)? 
A., ii, 347. 

ratio of, to thorium (McCoy and 
Henderson), A., ii, 422, 

Metabolism, infiiisoce of oxygen tension 
on (Gaardee), a., i, 512. 
changes in, induced by the injection 
of guanidiiie (Watanabe), A., i, 
327. 

arginine (Thompson), A., i, 88. 
calcium (Givens), A., i, 321, 463. 
carbohydrate (Benedict, Osterberg 
and Dudley; Benedict, Oster- 
BERGand Neuwirth), A., i, 322. 
iu the central nervous system (Hir- 
SCHBERG and Winterstein), a., 
i, 52 ; (Hirschberg), A., i, 416. 
in diabetes (McGuigan), A., i, 358. 
in the liver (Abelin and de Cor- 
ral), A., i, 63. 

in relation to suprarenal glands 
(Kuriyama), a., i, 324., 
effect of thyroid-feeding on (Kubi- 
yama), a., !, 139. 

of glycine, in the animal organism 
(Lewis), A., i, 513. 

- maguesiunr (Giyens), A., i, 321, 463. 
nitrogen, in the central nervous system 
(Hirschberg and Winterstein), 
A., i, 416. , 

nuclein (Thannhausbr and Dorf- 
' MULLER),, A., i, 47, 513. 

> phosphorus, effect of, on the secretion 
of milk-fat (Meigs and Blather-’ 
WICK), A., i, 276. 

respiratory. See , Ilespiratory meta- 
bolism. ■ 

of sugar in the dog (Clark), A, i, 

' ; 139. 

’ ■ of sulphur by bacteria (Tanner), A., 


Metabolism, uric add (Lewis, Dunn, 
and Dqisy), A., i, 2r7, 559; (Lewis 
and Doisy), A., i, 559. 

Metachromatin (Guilliermond), A., i, 
366. 

Metal ammonias (Chablay), A., i, 1. 
Metallic cyaiiates, h 3 'drolysis of (VdER- 
ner), T. , 84 ; a", i, 103. 
films, obtained by evaporation iu vacuo 
(Reinders and Hamburger), A., 
ii, 312. 

hydroxides, colloidal, adsorption of 
salts by, in analysis (Scheringa), 
A., ii, 409. 

({rh'ntrides, theianal decomposition of 
(Hitch), A., li, 398. 
salts, canal ray fluorescence of 
(OnLOS’), A., ii, 2S5. 
electrical eoiiductivify of the va- 
pours of (ScHMi,i)T), A., ii, 3S6. 
freezing points of concentrated solu- 
tions of (Rodebush), a., ii, 
38S. 

double, condition of, in aqueous 
solution (Torrance and Knight), 

A., ii, 299. 

molecular weight of, in urethane 
(Bruni), A., ii, 432. 
measure of the antagonistic action 
of, on glWth (OSTERHOUT), A,, 

i, 331. 

Metalloids, hydrides of (de Forcrand), 

A., ii, 107. 

Metals, distribution of rarer, in plants 
and soils (Robinson, Steinkoenig, 
and Miller), A., i, 331. 
allotropy of, thermoelectric study of 
(Durrer), a., ii, 77. 
electronic theory of tWEiiEiDE), A., 
ii, 288. 

electrical conductivity of (Giiu- 
neisen), a., ii, 287 ; (Wereide), 
A., ii, 288, 

influence of pressure on the electrical 
conductivity of (Beckman), A., 

ii, 7. 

entropy of (Allen), A., ii, 292. 
effect of hydrostatic pressure on the 
physical properties of (Jeffries), 
A., ii, 113. 

ductility of, and their position in the 
periodic system (Tammann), A., ii, 

225. 

velocity of solution of, in acids (Cent-* 
nerszwer), a., ii, 162. 
formation of filaments of, resembling 
organic growths (Lillie), 'A., i, 

278. 

corrosion of, by water in presence of 
organic haloids (Doughty), A., i, 

■■ 57. 

'colloidal. See CoIMdal metals* 
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Metals, lieayy, detection of, with zinc ; 
sulphide wool fibres (Chamot and j 
CoLE)j A., ii, 129. i 

iir|iiid, vapour pressure of (Hilde- ; 

BEA^'i)), A., ii, 61. I 

moiiatomic, atomic heat, Yolume i 
elasticity and frequency of (Beu- 
xocLLi), A., ii, 427. 
powdered, tixarion of, by organic 
i. extracts and proteins (Rebello- 
Alves and Benedicexti), A., i, 
823. 

qualitative analysis of (Almkvist), 
A., ii, 333 ; (Shibko; Bolix and 
Starck), a., ii, 3-34. 
of tlie copper and arsenic groups, 
separation of (Sneed), A., ii, 133. 
Metaphosphoric acid. See under Phos- 
phorus. 

Meta-saccharins and tlieir salts, rotatory 
power of (Hill), A., ii, 210. 
Metastannic acid. See under Tin. 
Meteoric iron from Chili (Berwertu), 
A., ii, 403. 

Meteoric stones, aualvses of (Pkioe), 
A., ii, 326, 327. 

Meteorites, spectra of (Crookes), A., ii, 25, 
Methane, ignition of mixtures of air and 
(Mason and Wheeler), T., 45 ; A., ii, 
10, 70; (Payman and Wheeler), T., 
656 ; A., ii, 356 ; (Wheeler), T., 840. 
Methane, flixorotribromo- and. dffiiioro" 
cfjbroino- (Hathseurg), A., i, 333. 
Methenic componads, acid function in 
(GriNCHANT), A., i, 422. 

Methinic compounds, acid function in 
(Geinchant), a., i, 422, 

Methoxide, sodium, action of tricliloro- 
benzenes with (Hollemak), A., i, 216. 
Methoxyacetic acid, methoxyaeetam- 
idine salt {metho.eifacetimiuoJiydrin), 
(Rule), T., 9. 

Methoxyacetimiao-ethyi ether (Rule), 

T., 9. 

Methoxyaeetiminohydrin. See Methoxy- 
aeetic acid, methoxyacetamidine salt. 
2‘Metlioxyacetopheiioiie, 5-«-d'£cMoro- 
; {JOrlander), a., i, 21. 
S-Mettioxyaailine, 4-(?}-iodo-, and its 
lydrochloride and acetyl ' ’ derivative 
(Daiks, Yahghan, and Janhey), A., 
i, 341. 

p-Mathoxyanilmomethyl hyposulphite 
. (Bmz, Hhexsr, and Goldenzweio), 
A., i, 6. ; 

S'- and S^-Methoxyaathraquinone-S:!- 
' , fteridoaes (Ullmanh and Dooxson), 
ISO.' ' 

' ji-llefisexyh#a«tedoacetoaitrile (Sonk ), 
A.*i, 401. ^ 

S-MeUwxyteEioic O-uitre- (Simoh- 
t.f 782; A., i, 542. 


S-Methoxyhenzonitrile, 3-Bitro-4-liydr- 
oxy- (Borsche, Luwknstein, and 
(Juast), a., i, 12. 

2-i>*Metlioxybenzoyl4-aeetyl-8-o.liydr- 
oxyphenylt'^c'fopr opane - 1 - carboxylic 
acid, ethyl ester (Widman), A., i, 393. 

S-Methoxj^bensoyl chloride, 5-mtro-4- 
hydroxy- (v. Konek and Pacsh), A., 
i, 395. 

7-,o-Methoxybeiizoyi-a-o-liydroxyphenyl- 
propane-jSA-dicarboxyiic acid, a-hydr- 
oxy- (Widmak), a., i, 394. 

2- P" Methoxybenzoyl-S ■ <?-hydroxy phenyl- 
c?/c7opropaiie-l : 1-dicarboxylic | acid, 
ethyl ester (Widman), A., i, 393. 

3- 7>Methoxyben2yI-l'berLzylideneiiLden© 
(Thiele and Merck), A., i, 486. 

3-i?-MethoxybenayI- coco- dimethylbenz- 
fulvene (Thiele and Merck), A., i, 485. 

p-Methoxybenzyldimethylethyl alcohol 
(Haller and Baiter), A., i, 428. 

S-jj-Methoxybenzyl- 1 -furfarylidenein- 
dene (Wuest), A., i, 490. 

1- Methoxybenzyiidene-8-/sc?propyIin- 
dene (Thiele and Merck), A., i, 485. 

^y-Methoxybenzylwopropylindene 
(Thiele and Merck), A., i, 485. 

d-Methoxy- 2-a- ohior opropionyiphenol 
(Y, Auwers and Muller), A., i, SO. 

7-MethoxycouriiariE (Sonn), A., i, 32. 

7-Methoxy “S ;4- dihydro- 1 :2“heiizopyrone, 
4*iuuno- (8 onn)» A., i, 32. 

^-Methoxy-/-dimethyiammobenzophe* 
none (Farbwerke vorm. Meister, 
Lucius, k Brdning), A., i, 228. 

2- Methoxy- 1 ;4-dimethylcomnarone (v. 
Auwers and Muller), A., i, 28. 

5- and 7-Methoxy-S: 3-dime thyloxindole, 
and their salts and derivatives 
(Wahl), A., i, 237. 

2 -Methoxydiphenylamiae, 4 : 6 »fZjnitro- 
(Borsche, Lowenstein, and Quast), 
A.,i, 12. 

7-Methoxy-2:4-diphenyl-l:4-benzopyTa“ 
nol, and its salts (Robinson and 
Turner), T,, 877. 

6- Methoxy-2j3-diphenylqiunoxaIme, 7- 
nitro- (BoRvSche, LOwensteiNj and 
(Quast), a., !, 12. 

a-Methoxy-i8-ethylbutan"i8-ol (Palo- 
maa), a., i, 522. 

5-Methoxy- 1- methyicoumaran^2-one , ' 
and ifa derivatives, and 1-bromo-, and 
1 -hydroxy- (v. Auwees and Muller), 
A., i, 30. 

a-Methoxy- ^-methylpropan-i 8 : 0 l (Palo- 
maa), A., ij 522. 

2-Methoxy”6-naphthy! methyl sulphide 
(2liNOKEAnd Dekeser), a., i, 221, ■ ' 

MethoxyphenanthraphenaainRS', ^ hydr- 

, oxy- (Pollscoee and’ Bobinson),; 

. 651;. A.,::i,';427L; ; , , -'h'' 
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OT-Metlioxyplienol. See*. Kcsorciuol 1- 
metliyl etlicr. 

S-Metlioxypliienyl carbonates, h-mono' 
and SiS-f/i-iiitro- (Pollecofp and 
Robinson), T., 648 ; A., i, 427. 

2-Metlioxypli6nylacetic acid, 4:6-r7?:- 
iiitro-, and its methyl ester (Bobsciie, 
Lowenstein, ami Quast), A., i, 13. 

4 'Metlioxy- 2 -plieiiyl-i|/"azimiiioben 2 eiie, 
6-nitro~ (BonscHE, Lowenstein, and 
Quasi), A., i, 13. 

7-l[etlioxy-2“plienyM:4-bensopyranol 
anhydrohydrocblovide (Robinson and 
Turneb), T., 877. 

7-]Ietlioxy'-2-plienyl-l:4-])enzopyrone 
(Robinson and Tubneii), T., 876. 

7'Metiioxy-4‘plienyl-l:2-benzopyrone 
(Robinson and Turner), T., 875. 

4'Metlioxyplieiiyl bromometliyl ketone, 

2-hydioxy- (Tam bob and Du Bois), 
A., i, 395. 

4-MetIioxypIienyl clilorometliyl ketone, 
2-hydroxy- (Tambob and Du Bois), 
A., i, 395. 

4-;?-Het}ioxyplienylcouinarin, 5:7-f7i- 
bydroxy-, and its derivatives (Sonn), 
A., i, 401. 

4-Me tkoxypheny 1 3 :4-dimetIioxypkeD yl- 
etkyl ketone, 2-hydroxy- (Crabtree 
and Robinson), T., 871. 

2- HetIioxy- o -pkeny lenediamine , 5 -n itro - 
(Borsche, Lowenstein, and Quasi), 
A., i, 12. 

3- Methoxyplienyletliyl metliyl ketone, 
2-hydroxy- (Nomura and Nozawa), 
A.,i, 439. 

4- Metkoxyplienyl hydroxymetliyl ket- 
one, 2-hydroxy- (Tambob and Du 
Bois), A., i, 395. 

4-Metlioxyphenyl iodometbyl ketone, 
2-bydroxv- (Tasibob and Du Bois), 
A., i, 39i 

2“Metboxypbenylmalonic scid, 4:6-r/2'- 
nitro-, ethyl ester (Bobsohe, Lowen- 
stein, and Quasi), A., i, 13. 

4-Metboxypbenyl pbenyletbyl ketone, 
2-bydroxy- (Obabtbkk and Robin- 
son), T., 870. 

j?-Metboxypbenylpropionio acid, be- 
havionr of, in the animal organism 
(Matsuo), A., i, 466. 

l?-Metboxy- a- wpropylcinnamic acid 

(SoHAABscHMiBT, Geoegeacoiol, and 
Hbrzenberg), a., i, 432. 

<i-Metboxy-jS-propyipentan-i8-ol (Palo- 
maa), a., i, 522. 

^-y-Metboxypropyltetrabydrof« 2 ?an 
(Hamonet), a., i, 421. 

^4-(6-Metboxy(|uinolyl)-2(3:5-diraetbyl- 
pyrryl)-carbiaol (Kaeeer), A., i, 40. 

i; 4b(6-Metboxy(|Uinolyl)''2'{3;6-dinietIiyl-, • 

'■"^'\pyti;yl)''k8tone;(KABkEB)> 4 m k 


4-(6-Metboxy(iiiiiioIyl)-2-pyrryIcaTMnol 
(Kabrkr), A., i, 39. 
4-(6-Metboxy(iiLiiiolyi) 2'pyrryl ketone, 
and its derivatives (Kabbeb), A., i, 
39, 

S'-Ifotboxystilbene, 2-nitro-4-cyano-4'- 
bydroxy-, and its acetate (Pfkiffeb 
and Klinkebt), A., i, 344. 
4'-MetboxystiIbene, 4-nitro-3-cyano- 
(Pfeiffer and Klinkeiit), A., i, 
344. 

3-lIetboxystyryl metbyl ketone, 2-bydr- 
oxy- (Nomura and Nozawa), A., i, 
439. 

2- and 6-Metboxy-OT-toInaldebyde, and 

5-mtro-, and their derivatives (Simon- 
SEN), T., 777 ; A., i, 541. 

2- and ^Metboxy-wi-tolnic acid, 5-nitro-, 
and tbeir salts and derivatives (Simon- 
sen), T., 779 ; A., i, 541. 
Hetboxytripbenylcarbinols, b} droxy- 
(Gomberg and Johnson), A., i, 
112 . 

Metbyl alcohol, pyrogenic decomposition 
of (Peytral), A., i, 1. 
action of pliospboryl chloride on 
(Balaeeff), a. , i, 97. 
action of, on ?B-2-xylyIbydroxylamine 
in presence of sniphuric acid ( Bam- 
berger), A., i, 341. 
presence of, in foodstuffs, and its de- 
tection and estimation (v. Fellen- 
berg), a., n, 177. 

estimation of, in mixtures with ethyl 
alcohol (Toplis), A., ii, 460. 

Methyl groups attached to nitrogen, 
estimation of (Kossel and Eblbach- 
er), a., i, 463 ; (Edlbacher), A., ii, 
3.36. 

Methyl hyposulphite, amino- (Binz, 
Hxteter, and Goedenzweig), A,, 

i, 5. 

hydToxj-{difmrmMehT/dmilpJi&xi/Uc 
(teid) (Binz, Huetee, and Goli>- 
ENZWEiG), A., i, 4 ; (Binz), A., 
i, 291, 

iodide, mobility of ions in vapour of 
(Yen), a., ii, 213. 
relative activities of ethyl iodHe, 
propyl iodide and, with ■soddmi 

■ £8- and ^-Daphthoxides (Cox), T. , 
666 ; A., ii, 356. 

meiho'xymethyl hyposulphite, hydr- 
oxy- (Binz, Hueter, and Oubbknz- 
wriu), a., i, 5. 

sulphate, preparation of (BoAEE and 
Dukhans), A., i, 522, ^ 
hydrolysis of(KLiM'ENcand 'EB- 

' hofbr), A., ' ' 

■ with scKliiim ethoxide, or 

. oxide (Poula:iC' and A.,, 

ii, 161. , ; _ ; ^ 
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Metliyl ]iydro;,^eii siilnlute, amino-, l)io- ! 
clieniif’ai 1 eliavioiir of (Salkowski), : 
A., i, 514. ; 

Metliyl acetanilide, jj-aniiiio- {Moega^x ; 
and Geist), T., 691 A., i, 450. | 

S-Metlaylacridine, l-iiitro- (Mayer and ; 
STEiX'y A., i, 07. ^ I 

S-Metliyiacridoiie. l-nitro- (Mayer and. | 
SteiX;, A.j i, ST. _ ; 

,8-Metliyladipic acid, ;37-!r7i‘broino- | 
(Payly and Will), A., i, 526. 1 

Xetliyiaffiine^ pre]'-arat.ioE of (JoxES and ! 
Whkatiey), a., i, 527. ^ | 

MetliylaBiincbeiisaldeiiyde, p-nitroso- j 
{K LAYS raid lUrBiijcn), A., i, 430. ; 

Metbylaminobenzoic acid, /)-r.itro.-o-, ; 
ineiiivl o&ter i Alays and Baueiscii), I 
A., C'iSO. 

Metbyiaminoetliyi ^S-l-piperidinoetliyl i 
ether, 3-cyaiio-, and its derivatives 
(T. Eeaun and Eohlee), A., i, 
26S. 

a Methylaminoglyoxylic acid, ethyl 
ester diehlorophenvlbydrazone (Bu- 
Lowand Hi;ss), A., i, 42. 

Ketliylaniline, calulytic preparation of 
(AIailbe and im Gonox), A., i, 
21T. 

staimi- and stiinno-chloiides fDEiiCE'i, 
T., 716; A., i, 535. 

B-Metliylantliracene (Scholl and 
LexkoI, a., i, 4S4, 

<3»2-l[etlxyiantliraq.ninonylaminobenz- 
aldehyde (Mayer and Steix), A., i, 
38. 

Metliylarsiae, r^fcliloro-, action of mag- 
nesium ant! zine on iZAppi), A., i, 
483. 

Methylation 'with methyl sulphate 
(K’lemexc and Edhoeeu), A., i, 220. 

S-Metiylasohenzene, nitroiiitroso-, de- 
rivatives of (Giea), A., i, 552. 

S-Metliylbeiizftilvene, and its picrate 
(WtiEST}, A., i, 4SS. 

S-lffetliylbeiissldiEe, .derivatives of (t. 
Beaux and Mixtz), A., i, 127. 

3»Metliy 1- 1 :4-heiizothia2ine“2-earl30xylic 
acid, 6-ehloro-, ethyl ester (Zixckr 
and Baeumer), A., i, 539. 

Methylheiizoylcarhamide, amino-, chloro- 
acetyl derivative (Jacobs and Heidel- ' 
■PEBGBR), A., i, 70. 

fj-MethylheiMylainine stannoehloride 
.(DniTCE), 1\, 718; A., i, 535. 

'S-jy-Hethylbeiizyl-l-lienzylidenemdeiie 
(Beexthsex), a., 487. 

S-js-KetliyllJBMyM-f-olilorQhenayl- 
asMindeae (Beextiisex)j, A., i, 
488. 

.Kethylheazyldimetliyl&iijme, o-hydr- 

oxy-, and its salts (v. Braxjk and' 
l6HXE»},;A.,'ij 186. , ' , 


0 -, 5/^-, and j^pMetliylbeazyldimetliyl. 
ethyl Elcohols (Halleil and BaijepA 

A., i, 428. 

S-^-Methylbsazjlindene (Bef.xthsex)^ 

A., i, 487. 

Hethylbea 2 ylm 8 thyletliylamine,o-hydr- 
and its platinichloride (v. Beaux 
and Kuhlee), A., i, 1S6. 

Metbylbeasyltrimetliylaiaiae, o-hydr- 
oxy-, saPs of (v. Beaux and Kohler'i, 

, A., i, 1S6. 

O-SIetbylrjnberberine (PEracix), T., 
520 ; A., i, 349. 

v^-Ketliylberberinium chloride and 
platinichloride (Pelkix), T., 750; 
A., i, 546. 

S-Metbylberberonic acid. See 2-MetliyI- 
pjndine-3:4:6-tricarboxylio acid. 

MetbyhjS-bromoetliylaniiine, and its de- 
rivatives and j;-riiLroso- (y. Beaux, 
ilEiBEn, and Muller), A., i, 108. 

]Setbyl-/S-bromoetbyl-o-toltiidme, and 
its salts (Y. Buaux, PIeidee, and 
Muller), A., i, 270. 

jS-Metbylbutane-aS-dicarboxylic acid, 0- 
cyano-, ethyl ester (RuziSka), A., i, 
22 . 

jS-Metbylbutane-a/Sd-tricarbosylic acid, 
ethyl ester (Buzicka), A., i, *23, 

^-Methyi-A^-butene-ad-dicarboxylic 
acid, and its raetliyl ester (Pauly and 
Will), A., i, 526,» 

y-Metbyibutinene-y-ol (Hess and Mux- 
DEKLOIl), A., i, 291. 

^-Metbyl-W-'n-butyidiazoaminobenzene- 
4'-siilp]ioiiic acid, and its salts (Reilly 
and Hickixbottom), T., 984. 

Methylcampbolenic acid, and its amide 
and nitrile (Haller and Bauer), A., 
i, 25. 

a-Metbylcampborcarbanilidoximes 
(Haller and Bauee), A,, i, 24. 

l?-MethylcaTboaatob€iizaideliyde, and 
its phenylhydimone (Rosexmuxb), 
A., i, 300. 

4-Methyl-2^“ carboxybenzophenone, 4-rfi- 
hromo-. See i^-Toliioyi benzoic acid, 
2-w-f/7bromo-. 

fAs-A^-Methylcevine, and its salts 
(Freund and Schwarz), A., i, 804. 

jS-Methylcinnamic acids, preparation of 
(Lindexbaum), a., 3, 14. 

A'-Hetbyieoniine (y. Beaux), A., 4, 
33. 

4-MethylcouiEaraii'2-one,j?>nitropheiiyl- 
hydrazonejv- Aijwers), i, 193. 

Metbyldigalaotoside (Cuxkixgham), T., 
602 ; A., i, 374. 

1 -Metiy idiby droindole, methobromide 
of(Y. Beaux), A., 1, 185. 

W-Metbyldibydrowiiidole, txihydrate of 
: (Y, Bhauh and Kohler), A.» i, 186. 
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l-M;etliyM:4-diliydroqtimolmes, nitro- 
cyaiio- (Kaufm.\nn), A., i, 187. 

Metliyl-o-iS-dimetliylamiiioetliylaniliiie, 
and cyaiiO", and their salts (v. Braun), 
A., i, 1S5. 

lletliyl-2:2^“diiiaplitliyl, 1 :l''-c?'ibromo- 
(Weitzenbock), a., i, 493. 

1- Metliyl-StS-dUwpropylbeiizeiie 
(SCHORGEll), A., i, 61. 

A^-Metiylemetliie methiodides and me- 
thoclilorides (Pyman), T., 232. 

A^“Metliyi 2 >oemetine, and its methiodide 
(Pyman), T., 228 ; A,,i, 268. 

A^-Methylnsoemetinemetliine, and its 
salts (Pyman), T., 229 ; A., i, 268. 

Metliylene iodide, action of, with, e-di- 
metliylamino-Aa-pentene (Yaleur 
and Luce), A., i, 102. 

Metliyleneaminoacetonitrile, conversion 
of, into imiiiodiaeetonitrile (Bailey 
and Loohte), A., i, 60. 

Methylene Hue, action of animal tissues 
with (Thunberg), A., i, 140. 
detection of, in urine (Tribondeau), 
A., ii, 416. 

Methylene-de-dimetliylpiperidine iodide. 
See Dimethyliodomethyl-AS-pentenyl- 
aramonium iodide. 

Methylenedi-jS-naphtJiol, oxidation pro- 
duct of (Kohn and Osteesetzer), A., 
U 501. 

3:4:-Metliylenedioxyheiizylmetliyl-j8- 
hydroxyethylamiue (Kaufmann and 
BtiiiST), A., i, 123. 

3L*4'-M8thyl8nedioxy-2‘plieiiyl-2;S-di- 
iiydro-l:4«a-iiaph.tiiapyrone, and its 
piperonylidene derivative (Crabtree 
and Robinson), T., 865. 

Methylenecif/cZohexanoiie, 2-hydroxy-, 
ethvl ester and acetate of ( v. Aowers), 
A., "ii, 382. 

Methylenepinacolin, hydroxy-, ethyl 
ester and acetate of (v. Auwers), A., 
ii, 382. 

<»-Methyl-(W“ethylhenzMvene, and its 
picrate ( WItest), A., i, 491. 

2- Methyl-3-ethyl-7-heiizopyrone,hronio- 
and chloro-derivatives (SiMONis and 
SOHUHMANN), A-, i, 27. 

Methylethylcampholic acid, and its 
amide (Haller and Louybier), A., i, 
397. 

4-l[ethyl-l-ethylcoumaraii-2"One, and 
its deiivatives, and 1-bromo-, and 
l-Iiydroxy- (v. Auwers and Muller), 
A,,i, 29. 

2-MethyM-ethyM:24ihydroq[uiiioline, 
picrate, isomeric changes of (Heller), 
A., i, 306. / 

s-Methylethylethylenediamine, and its 
salts (v. Braun, H eider, and 
. ' Muller), A., i, 407. 


MethylethylhaBmin, jS-bromo- (Kuster, 
Geerino, and Eusch), A., i, 

200 . 

Methylethylpyridines, and tlieir salts 
(Eckert and Loria), A., i, 79. 

Methyl-jS-fenchocamphorol, and its de- 
rivatives (Komppa and Roschisr), A., 

i, 445. 

Methylformanilide, j!?-amiiio-, and p- 
iiitro- (Morgan and Grist), T., 690 ; 

A., i, 450. 

3'Methylfructoside, preparation, struc- 
ture and derivatives of (Steele), T,, 
257 ; A., L 253. 

Methylfurfnraidehyde, and jS-hydroxy-, 
absorption spectra of (Oshima and 
Tadokoro), a., ii, 255. 

Y'Methylgalactiiside (Cunningham), T., 
598 ; A., i, 374. 

71- and wo-Methylgranatolines, and their 
salts (IYerner), A., i, 267. 

a-Methylguanidinoglyoxylic acid (Bau- 
mann and Ingyaldsen), A., i, 
423. 

^-Methyl- Aa-heptene (Brooks and 
Humphrey), A., i, 287. 

5-lIethylhydrazobenzene,dmitro-deriYa- 
tives (Giua), a., i, 552. 

2-Methyliiidole, 6:7 -dicuhvo- (Buiow 
and Huss), A., i, 315. 

5*Methylisatoic acid. See w-ToIylgly- 
oxylic acid, 6-ainino-. 

5-Methyl- 1 :7-a- methyltrimethylenediox- 
mdole-8-carhoxyiic acid, ethyl ester 
(Martinet), A., i, 351. 

5-Methyi-l:7 • a-methyltrimethyleaeisa- 
tin, and its derivatives (Martinet), 
A., i, 861. 

j3-Methylmucolactonic acid (Fault and 
Will), A., i, 526. 

^-Methyimnconamic acid, methyl ester 
(Pauly and Will), A., i, 525. 

jS-Methylmnccnic acid, and its deriva- 
tives (Pauly and .Will), A., i, 

525. 

l-Methylnaphthalene, 2-iodo- (Scholl 
and Teitsgh), A., i, 484. 

Methyl-a-naphthylamine, cyano- (v. 
Braun, Heider, and Muller), A., i, 
271. 

Hethylnorcamphor, and its semicarb- 
azone (BuziuKA), A., i, 23.^ 

Methylnorhomocamphcric acid, ■ and its 
ethyl ester { HuzIcka), A., i, 23. 

Methyloicarhamide, preparatioa of 
(Dixon), T., 246; A.,i, 255. 

Methylfsopelletierine, and its derivatives 
and isomerides (Hiss and Eichil), 

' A., i, 35, 404. 

l-Methylci/cfopentan-S-one- 1 • carboxylic 
acid, and its ethyl ester and , semi- 
carbazone (RuzidKA), A., i, 23. 
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Metiyl-Ae-pentenylaniiiie, and its deriv- 
atives (Y. and KimLEii), A., i, 

163. 

Metliyl-AS-peatenyleyanamide (v. 

Brai’S and Kohler). A., i, 163. 
Metliylpeatosans in cereals and legumes 
(OsHiMA and Kondo), A., i, 419. 
detection of (OsHDiAand Kondo), A., 
ii, 3SS. 

5- MetliylplienaEiiie, 3:7-^/nimino-,^ salts 

of {KEHRMANNand Eamm), a., 313. 

6- MetliylplieEazotliioaiiiia, salts of, and 
tlieir absorption spectra (Kehrmanx 
and Saxdoz), A.ji, 126. 

lO-Metliylplieiicjazoiiitini salts (Kehr- 
MANN and Saxhoz), a., i, 314. 
Metliyi-^-plit!iaiimidoetliyIaniline, and 
its metiilodide (\'. Braun, Beider, 
and Muller), A., i, 270. 
i>Metliylpiperidiiie-2- and -3-oarbosylic 
acids, derivatives of (Hess and Leib- 
BRANDT), A., i, 40*2. 

l-I[etliyI-2-piperidyletliyl ketone (Hess 
and Eichel), A., i, 35. 
tt-l-Metliylpiperidyi-2*propyl alcokol. 
See l-Methyleonhydrine* 

4- Metliyl4 -isopropylc onmamn- 2- one, 
and its derivatives and 1-brotno-, and 
1-hydroiy- (v. Auwers and Muller), 
A., i, 29. 

1-Met1iyl'3" wopropyki/cMpentane, 2- 
amino-, and its iierivati’i es(WALLACH}, 
A., i, 429. 

KetIiylMopropyl‘A^-cycfopeiitexi-2“One. 

See Pulegenone. 

Metliyl-a-pyxaa, formation of, from 
manriitoi (Windaus and TOxMIch), 
A., i, 545. 

5- Metliyipyra2oIe-4'Carbosyamlide 
(Dains and Hargeti), A., i, 238. 

^-Metliylpyrazole-d-carboxylic acid, 
ethyl ester (Dains and Hargeb), A., 

!, 239. 

5-llet!iylpyrasole‘4-carl}oxy-0'pEeii8tid- i 
ide, and its bydroeWorlde (Bains 
and Habger), A., i, 238. 
2“Metliylpyridiiia-3:4-dicaxl)oxylic acid, 
and its anhydride (Mehm and Htix- 
iee), a., i, 184. 

and S“Metliylpyridine‘3:4;8-tricarl)- 
■ oxylic adds (Mthm: and HOneke), 
A., i, 181 

Kefeyltetragalactoside (Cunningham), 

T., W; A.,!, 374. , 
'Methyltetraglmosid© (Cunningham), 

^ T., 60S ; A., i, 374. , , 

l;^iffit&fl'«‘tetraliyiro-a^napiit1iol (v- 
Aifwibs), A.,,ii, 343. . \ , 

4' lietliyl- 1:6:7 :8« tetrahydro-a-iiaplitliyl- 
diaia^flamiiie, "4riiydroxy-, and its 
pierafe (v. 'Braun, ABKUS 2 BYfSi:i,:and, 

' Bditi«''4,:'A.,:;3VS38« ^ ,, , 


1- Metliyltetraliydropyridiiiecarboxylic 

acids, synthesis of, and their deriv- 
atives (Hess and Leibbhandt), A., L 

401. 

2- MetiiyltetraliydroMoquiiioline ethiod» 
ide (V. Braun and Kohler), A., i, 
186. 

MethyltetronamideCHuDsoN, Chern off, 
and Wheeby), A., i, 335. 
Methylthiocarbimide, equilibrium of 
methyl thiocyanate and (Gillis), A., 
i, 157. 

a- and 6-MetbyltMoglueosides, and their 
tetra-acetates (Schneider, Serf, and 
Stiehlee), a., i, 253. 
6-Metbyitbiol-3-napbtIiol, and 1:5- 
cJibromo- (Zingke and Dbreseb), A., 
i, 221. 

Metixyltoluidines, catalytic preparation 
of (Mailhb and de Godon), A., i, 218. 
Metbyltrimaltoside (Cunningham), T., 
607 ; A., i, 374. 

l:2-(l'-MetbyltrinietbyleiLe)-benzimin- 
azole, and its pierate (Bistrzycki and 
ScHMUTz), A., i, 452. 

5-Metbyl-l :7 -trimetbylenedioxindol©- 
3-carboxylic acid, ethyl ester (Mar- 
tinet), A., i, 351. 

0-Metbyl- 1; 7- trimetliyleiieisatm, and 

its derivatives (Martinet), A., i, 351. 
jS-Metbyl-A^-imdecene (Brooks and 
Humphrey), A., i, 288. 

Mica, adsorption of gases by (Lang- 
muir), A., ii, 430. 

Micosterol, CsoHsjOs, from Maplmnym 
hirtm A., i, 476. 

Micro-balance, use of, in absolute deter- 
minations of mass (Kramer), A., ii, 15. 
Microbes [micro-orgwMS'im)^ influence of 
dicyanodi amide on tlie growth of 
(Mollee), a., i, 469. 

Microohemical notes (Tunmann), A., ii, 
453. 

Micro-organisms. See Microbes. 

Milk, constituents of (Osborne, 'Wake- 
man, Leavenworth, and Kolan), 
A., i, 203. 

relation of proteins in diet to the pro* 
duetion of (Hart, Humphrey, and 
Smith), A., i, 465. 

cholesterol in (Denis and Minot), A., 
1, 561. 

filtration of enzymes of (Piccard and 
Eising), a., i, 466. 
effect of phospborus metabolism on 
tbe secretion of the fat of (Meigs 
and Blathbrwick), A. , i, 276. 
water-soluble vitamine in (Osborne, 
Mendel,' Ferry, and Wakbman), 
A.,i,360. 

cows’, antiscorbutic ' value of (Chick, , 
' fiuME, and Skelton), A., I,. 360^' 
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Milk, cows', effect of heat on citric acid 
in, and its estimation (SommePw 
and Hart), A., i, 465. 
proteins of (Osborne, Wakkman, 
Leavenworth, and Holan), A., 
i, 141. 

hiiinaii, caseinogen from (Bosworth 
and Giblin), A., i, 417. 
sour, free lactic acid in (van Sltke 
and Barer), A., i, 417. 
reaction of (Szili), A., i, 203. 
detection of sucrose in (Elsdon), A., 
ii, 412. 

estimation of chlorine in (SmOT and 
Joret), a., ii, 237. 
estimation of lactose in (Folin and 
Denis), A., ii, 208. 

estimation of lactose in, colorimetric- 
ally (Pacini and Russell), A., ii, 
277. 

Minerals, from Black Lake area, Que- 
bec (PoiTEviN and Graham), A., 
ii, 326. 

containing gold, from the Cote dT voire 
(Rous), A., ii, 203. 
from Moravia and Austrian Silesia 
(Kretschmer), A., ii, 171. 
from the Tatra Mountains (Pawlica), 
A., ii, 80. 

hydrothermal formation of (Muller 
and Koenigsberger), A., ii, 402. 
magnetic properties of (Stutzer, 
Gross, and Bobnemann), A., ii, 
216. 

amorphous (Rogers'!, A., ii, 121. 
radioactive. See Radioactive minerals. 

Mineralogy, old and new (Miers), T., 
363 ; A., ii, 235. 

Mirabilite from Michigan (Pech), A., ' 
h, 120, 

Molasses, nitrogenous pigments of 
(Friedrich; Stanek), A., i, 157. 

Molecular association of compounds of 
carbon, hydrogen and oxygen (Jo- 
rissen). A., ii, 8. 
attraction (Mills), A., ii, 7. 

theory of (AntOxNOFf), A., ii, 437. 
frequency, relation of, to molecular 
number (Allen), A., ii, 163, 191, 
226. 

numbers (Allen), T., 389 ; A., ii, 220. 
relation of, to molecular frequency 
(Allen), A., ii, 163, 191, 225. 
surface energy of liquids, effect of 
temperature on (Jaeger), A., ii, 
33. 

weights. See Weights, molecular. 

Molybdenum, arc spectrum of (Puhl- 
mann), 142. 

electrolytic potential of, and its elec- ■ 

' kolytic estimation (Wolf), A., ii, 

'350. ' ' , , 


Molybdenum compounds, analysis of, by 
volatilisation in carbon tetrachloride 
vapour (Jannasch and Laubi), A., 

459. 

Molybdic acid, recovery of, after esti- 
mation of phosphoric acid (Lynas), 

A., ii, 365. 

Molybdenum organic compounds (JIon- 
TEQui Diaz de Plaza), A., i, 249. 
Molybdenum estimation and separa- 
tion : — 

estimation of (Binder ; Strebixger), 
A., ii, 244, 

estimation of, in ilsemannite (Yan- 
cey), A., ii, 372. 

separation of copper and (HoERENiE 
and Binder), A., ii, 372. 

Morindone, and its constitution and de- 
rivatives (Simonsen), T., 766; A., i, 
542. 

Morphine, calcium derivative (Rakshit), 
T., 470 ; A., i, 350. 
estimation of, in opium in presence of 
codeine (Annett and Singe), A., 
ii, 279. 

Morphine alkaloids, constitution of 
(Kaufmann and DOrst), A., i, 
122 . 

preparation of eompounds of diallyl- 
harbituric acid and (Society of 
Chemical Industry in Basle), 
A., i, 271. 

Morphol. See Phenanthrene, 3:4-dL 
hydroxy-. 

Moulds, formation of soluble starch and 
of proteins by (Boas), A., i, 330. 
Mowragenie acid, and its sodium salt 
(Spiegel and Metier), A., i, 302. 
Mowrageninic acid (Spiegel and Mey- 
er), A., i, 302. 

Mowric acid, nitro-derivalives of (Spie* 
GEL and Meyer), A,, i, 303. 

Mowrin, composition of (Spiegel and 
Meyer), A., i, 302. 

Mucins (Levene and,, Lopez- Suarez), 
A., i, 564. 

Mucoids (Levene and Lopez-SuIeez), 
A., i, 564. 

Muconic acid, excretion of, from the 
animal body (Mori), A., i, 466. 

3Iucor halliard^ acids produced by 
(Bettinger and Delayalle'}, A,, i, 
830. 

Mucosin (Levene and' LdPEZ-Sulimz)* 

A., i, 654. 

Mulberry, 'carbohydrates in leaves of 
(Kawase), a., i, 4/6. 

Mullanite (Shannon), A., ii, 117. 
Multiple proportions, law', of (Bala- 
eeff), A., it, 15. 

lecture experiments to demonstrate 
, (Emich),..A,, ii,,228.- 
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Muscle, creatine in, in degeneration 
(Cathcaiit, HE^’DEiiSONj and 
Patox), a., i, 279. 

guanidine content of, after removal of 
paratiiTroids (HENBEESOir), A., i, 
270. 

imbibition of water by, especially in 
presence of caffeine (Belak), A., i, 
89. 

reactivation of yeast by extracts of 
(Meyerhof), A., i, 24*2. 
reaction of, during work (Golb- 
BERGEE)* A., i, 2ds. 
smootli, action of opium alkaloids on 
(Macht), a., i, 41S. 

Mnstard oils. See Allyitbiocarbimide 
and Tliiocarbiinidt-s. 

Myrtle. See Face Ini us myrtilhts. 


H. 

Hapktliaiene, beat of combustion of 
(SwiENTOSliAWSKi), A., il, 32. 

Maplthalene, jS-eblorothiol-derivatives 
(ZiNCKE and Eismayeh), A., i, 386. 

Mapbtbaiene-l-azO'aa'siiljeazoyi-jS-Aa- 
propenyl etber, 4-ainino-, benzoyl de- 
rivative (Dim BOTH, Leiohtlin, and 
Fiiiedema^^n), A.,i, 129. 

If aplitbalene- X-azO'jMiitropbenyl etber, 
4'aminO", benzoyl derivative (Dim- 
KOTH, Leichtlin, and Feiedemann), 
A., b 129. 

Mapbtbaleae - I-azopentametbylpbenyl 
etber, 4-amino«j benzoyl derivative 
(Dim BOTH, Leichtlix, and Fkiede- ^ 
MA55N), A., i, 129. 

Msplitbaiene-I-diazoiiinm hydroxide, 
4-«'iinino-, benzoyl derivative, salts of 
(Dimeoth, Leichtlix, and Friede- 
mann), a., i, 129. ' I 

MaphtMeiiedicarboxylic acid, i 

hydroxy- (v. Hemmilmayr), A., i, 
227. 

'Saphthalene'^-snlpbonamide, a-eyano- 
(Kabghes), a., i, 433. 

«“Ifapbtbafeiiesttlpboiiylliistid!ne, and 
its laplitbafenesulpbonate (Bahhaxx 
and IxGTALBaEx), A.,i, 455. 

2il‘Map1itli»iemralpb©nylide(AxscHffTZ 
and Maxim), A., i, 426. 

Maphtlantliioxaaic Mid (Mayer and 
OpMKiiEiiiER), A., i, 339. 

7 : 12-Haplitliapliettoxtiine, ' amino-de- 

riwtlves, absorption spectra of (Kehe- 

^ MASK and Sani)02)j A., ii, 314. 

Wafb'ftafiiiaoiies, bromobydroxy- 

' iWHEEBis and E»wari)S),,A,, i, 75.. 

o-S«laplitlia.qmno»ylammobea»0io^ 

awl its silver mlt (LEfeiAisRS), 
A.j 1, 405. ' 


1:8-Naphtbasiiltam, amino- and nitro- 
derivatives of (Zincke and Schur- 
maxn), a., i, 550. 

1 ;8-lf apbtbasultam-4-Qiimoii6, 2:2 :3 :3. 
i^eirachloro-, hydrolysis of (Zikcke 
and Schurmaxn), A., i, 550. 
a-MaphtMsatoic acid. See hfaphthyl- 
jS-glyoxyl’c acid, a-amino-. 
a- and jS-Maphthoic acid, ammonium 
salts (McMaster and Wright), A., 
i, 263. 

2-1'apiithoic acid, 3-chloro-, methyl ester 
(Ui.LMANH and Dootsoh), a., i, 191. 
a-Maphthoicsnlphinide, and its sodium 
salt and methyl derivative (Kalcher), 
A., i, 433. 

jS-Haphthol, nltrafiltration of super- 
saturated solutions of (Berczeller), 
A., ii, 100. 

jS-Maphthol, 8-amino-, benzoyl derivative, 
and its chloro- and nitro-deriva- 
tives {Badischb Axilin- & Soda- 
Fabeik), A., i, 273. 

6-thiol-, and its diacetate (Zixcke and 
Dereser), a., i, 220. 

Maphthols, effect of w’ater on the action 
of aluminium with (Seligman and 
Williams), A., i, 333. 
j3-Maphthol 6-methyl sulphide. See 
6^Methylthiol-j8 naphthol. 
jS-Maphtholmetliyl-S-sulplioiie and 
-salphoxide (Zixcke and Dereser},, 
A., i, 221. 

a-Maphtholphthalein, preparation of 
(Werner), T., 20 ; A., i, 117. 
iS-Maphthol-S-sulpliinio acid (Zixgke 
and Dereser), A., i, 221. 
3*Haphthol-6-snlphonanilide (Zixcke 
and Dereser), A., i, 221. 
a-KapMho!'4- and -5-sulphomc acids, 
ammonium salts (McMaster and 
Wright), A., i, 263. 
HaphtholBuiphonic acids, hydroxy- 
amino-, acetyl and naplithoyl deriva- 
tives of'(CHEMISCHE FaBRIK GrIES- 

heih-Elektrox), a., i, 222. 
B-Sfaphthoi-l-sulplionyl chloride (An- 
schutz and Maxim), A., i, 426. 
Hsphthi^oozadiazole, and its oxide, 
nitro-derivatives (Green and Eowe), 
T., 71 ; A., i, 1*28. 

j3-I7aphthoxadiazoIe-4-sulphonic ' ,acid, 
photolytic and photodynamic action 
of (Kogel), a., i, 515. 
a-IiTaphtlioxide, sodium, relative activity 
of alkyl iodides with, in methyl 
alcohol (Cos), T., 821. 

«- and ^-Haphthoxides, sodium, relative 
activities of alkyl iodides with (Cox), 
T., 666 ; A., ii, 356. 
a-Haphthozindol® ^ (Martinet),, A., !, 
806. 
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^-Haplitliyl thiocyanate, 1-cliloro- 
(2 ;incke and Eismayee), A., i, 
887. 

and ^-Naphthyl sulphites (Badische 
Anilin- & Soda-Fab R iic), A., i, 297. 
Faphthylacetic acids {Mayee and Op- 
penheimek), a., i, 339. 
jS-Naphthyl acetonyl sulphide, 1-chloro-, 
and its hydrazone (Zincke and 
Eismayee), A., i, 387, 
a-Kaphthylamiae hydrogen arsenate 
(Boon and Ogilvie), A^, i, 461. 
^-Naphthylamine, sulphonation of 
(G-eeen and Vaeil), T., 35; A., i, 
110 . 

a-Naphtliylamiiie-4-sulphoiiic acid, 
ammonium salt (SIoMastee and 
Weight), A., i, 263. 
a-Haphthylammo-giyoxylic acids, ethyl 
ester dichlorophenylhydrazones (Bti- 
LO\Y and Huss), A., i, 43. 
iS-Naphthyl 2-amino-ct-naphthyl sulph- 
ide, l-chloro-, and its derivatives 
(ZiNGKE and Eismayee), A., i, 387.. 

0- a-Naphthylhenzoic acid (Schaae- 
SOHMIDT and Geoegeacopol), A.-, i, 
434. 

1- a- and -j8-Naphthyl-4:-benzylmethyl' 
pyrazolones, and their derivatives (v. 
Konek and Mitterhahser), A., i, 
408. 

(h a-N aphthylcarhamidopropionic acid 
(West), A., i, 311. 

Naphthyl 2:4rdi-l'-chIoro-j8'naphthyl 
disulphide, 1 -amino-, and its acetyl 
derivative (ZiNOES and EismayepO, 
A., i, 887. 

8:2-Naphthylenesulphonylide-l:6:7:l';- 
6 h 7 '-he 2 asulphonic acid, and its sod- 
ium salt (Anschutz and Maxim), 
A.,i, 426. 

Naphthyl-^- glyoxylic acid, a-amino-, 
and its salts (Martinet), A,, i, 345. 
/Q-Naphthylguanidine (Arndt and Eose- 
. NAii), A., i, 40. 

^-Naphthyl 2- and 4-hydroxy-a-iiaph- 
thyi sulphides, 1-cbloro-, and their 
acetyl derivatives (Zincke and Eis- 
mayee), A., i, 387. 

a- and j8-Naphthylidides, 1-chIoro- 
(ZiNCKEand Eismayee), A., i, 387. 
cJ- and (^7-a-Haphthylmethylhydantoiii 
(West), A., i, 811. 
l-iS-Naphthyl-S-methyl-d-wopropyl-S- 
pyrazone, and its picrate (v, Xonek 
and Mitteehausbr), A., i, 408. 
l-jS-Naphthyl-S-methyl-S-pyrazolidone 
(v. Konek and' Mitterhahser), A., 
i, 408. 

jS-Naphthylsulphinio acid, l-chloro-, and 
its methyl ester (Zincke and Eis- 
MAYER), a., i, 386.. 


^-Haphthylsulphinous acid, 1-ehloro-, 
methyl ester (Zincke and Eismayee), 

A., i, 386. 

a- and ^-Naphthyl thienyl hetones 
(Thomas and Couderc), A., i, 401. 
^-Naphthyl thioiamine, 1-cliIoro-, and its 
benzylidene derivative (Zincke and 
Eismayep.), a., i, 386. 
^-Naphthyithiolanilide, 1-chIoro- 
(ZiNOKE and Eismayee), A., i, 386. 
i6-Naphthyithiolmethyl-amine and «iin- 
ine, l-chloro- (Zincke and Eis- 
mayee), A., i, 386. 

/8-NaphthyltHolmethyl methyl ketone. 

See j8-Naphthyl acetonyl sulphide. 
iS'Naphthyithiosulphoxylic acid, and 
its sodium salt (White), T., 60S; 
A., i, 387. 

a-Naphthyltrimethylammonium bromide 
(V. Braun, Heider, and Muller), 
A., i, 271. 

Narcosis, respiration of oxygen during 
(v. IssEKUTz), A., i, 462. 

Narcotics, influence of temperature on 
the activity of (Unger), A., i, 515. 
effect of temperature on the capillary 
activity of (v. Issekutz), A., i, 46f, 
precipitation of proteins by (Meyer- 
hof), A., i, 330. 

action of potassium cyanide and, on 
water-fleas (Buytendyk), A., i, 
468. 

Narcotin©, potassium and sodium de- 
rivatives (Rakshit), T., 467; A., i, 
350. 

Nebulium, .atomic weight of (Nichol- 
son), A., ii, 182. 

Neon, compressibility and clllatability 
of (Leduc), a., ii, 155. 
vapour pre'-sure of (Gath and Onnes), 
A., ii, 291. 

Nephelite, constitution of (Thugutt), 

A,, ii, 449, 

Nervous system, central, carbohydrate 
and nitrogenous metabolism in 
(Hirsciiberg and Winteestein; 
Hirschberg), A., ii, 416. 
metabolism of sugar in (Hirsch- 
BEEG and Winteestein), A., 

52. 

Nessler solution, utilisation of residues 
of (Clifford), A., ii, 314, 
Neutralisation, conductivity minimum 
in (Treadwell), A., ii, 288. 

Neutral salt action in catalysis (Ear- 
ned), A., ii, 436. 

Nickel, arc spectrum of (Paulson), 

A,, ii. 89. 

electrochemical behaviour of {Smits 
and DB Bruyn), ,A., it, 54. 
colloidal, preparation of (Kelbes), 

A-, ii, 19. 
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Nickel alloys with copper, potential of 
(Gordon and Smith), A., ii, 1S3. 
witli iron, electrolytic deposition of 
(Keemann and Beetmksser), A., 
ii, 57. 

Hiekei bases (nicJcela'tnhiuics)^ salts of, 
with organic acids (Ephraim and 
Rosenbehg), a., i, 390. 

Nickel hydroxide, solubility of, in 
water" (ALMKvrsT), A., ii, 320. 
oxide, mixed crystals of, wiili other 
metallic oxides (Hedvall), A., ii, 
320. 

Nickel detection, estimation and 
separation 

detection of (Ag'Restini); A., ii, 455. 
estimation of, with a-benzildioxime 
(SniEBiXGEii)), A., ii, 243. 
estimation and separation of (Car- 
not), A., ii, 133. 

Mcoiimm siMveolem^ nicotine in 
(Peteje), a., i, 420. 

Nicotine, extraction of, from aqueous 
solutions (Dangelmajer), A., ii, . 
340. 

Nicotinic acid, derivatives of (Winter- 
stein and Wei N HAGEN), A., i, 85. 
phosphotungstate (Drummond), A., 
i, 337. 

Niton (radium emanaUm), measurement 
of, in the atmosphere (Olujic), A., ii, 
420. 

Nitrates and Nitric acid. See under 
Nitrogen. 

Nitrides, preparation of (Youenasos), 
A., ii, 76. 

inorganic, decomposition of (Hitch), 
A„ ii, 398. 

Nitrification, effect of oxygen and 
carbon dioxide on (Plummer), A., i, 
90. 

Nitrile, CjsHieOaXg, from 
phenetylthioearbamide, lead carbon- 
ate, alcohol and potassium cyanate 
(Eeuttee), a,, i, 496. 

Nitriles, dynamics of the formation of ! 
(Kremann and Y^enzing), A., ii, 
72. ' 

catalytic preparation of (Mailhe ; 
Mailhb and de Godon), A., i, 
105. 

from primary amines (Mailhe 
and m Godon), A., i, 266. 
preparation of, from secondary ami 
tertiary amines (Mailhe), A., i, 336. 
prepamtion of,' from, acid chlorides 
(Mailhe), A., i,,.532.. 
arointtle, catalytic preparation of 
(Maims), 1,, $8, 389. , 

conversiom of, into, 'eri'em (Shekel 
and SuraLOwsKT'), A.',/ 'i,' ,216; 

' {PEEWtEE), A.,' 'i, ' ' 


Nitrilotriacetie acid, copper salts 
(Dursky and Spritzmann), A., i 

102 . 

azide and liydrazide of, and their 
derivatives (Curtius and Hof- 
mann), A., i, 295. 

Nitrites. See under Nitrogen. 
Nitroamines, action of n-clilorobenz- 
aldehyde on (May^er and Stein), 
A., i, 36. 

Nitro compounds, aromatic (Giua), A., 

i, 552. 

reaction for (Olivier), A., i, 216. 
Nitrogen, constitution and rotatory 
power of (Sommerfeld), A., ii, 
89. 

valency of (IYengel), A., ii, 17. 
active (Strutt), T., 200 ; A., ii, 
195. 

scattering of light in (Born), A., ii, 
281. 

mobility of ions in (Yen), A., ii, 

212 . 

quinquevalent, stereochemistry of 
(Komatsu), A., i, 426. 
effect of hydrogen chloride on the 
equilibrium of hydrogen and (Lud- 
lam), a., ii, 67. 

distribution of, in soils (Morroiv ahd 
Fetzer), a., i, 248. 

Nitrogen trichloride, preparation of 
(Rai), a., ii, 310. 

oxides, reduction of, to ammonia 
(Guye and Schneider), A., ii, 
310. 

cffoxide {nitric oxide),' coefficient of 
magnetisation of (Bauer, Weiss, 
and Piccard), A., ii, 387. 
velocity of oxidation of (Boden- 
STEXN, Briner, and Fridori), 
A., ii, 302. 

Nitric acid, electrolytic preparation of 
(Taylor, Capps, and Ooolibge), 
A., ii, 196. 

reduction of ( Genet jn), A., ii, 437. 
estimation of, col orimetrically, with 
diphenylaminR-snlpluiric acid 
(Tillmans), A., ii, 128. 
apparatus for estimation of, by 
the Schulze-Tiemann method 
(Leuohs), a., ii, 240. 

Nitrates, optical investigations on the 
constitution of (Schaefer), A., 

ii, 254. 

refieetion spectra of (Schaefer and 
Schubert), A., ii, 282 . 
action of sunlight on (Moore), 
A., i, 365. 

assimilation of '(Baudisch), ' A., 'i, 
474i 

detection of," in ' water (EscaiohJ, 

; A, b," 278 ., , , , Y 
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Nitrogen s— 

Nitrates^ estimation of (Streckee), 
A., ii, 332. 

estimation ofj gasometrically (H ill), 
A., ii, 240. 

estimation of, in presence of 
nitrites (Oelsner), A., ii, 405. 
Nitrites, formation of, from nitrates 
in sunlight, and their assimila- 
tion by green leaves {MooreI, 
A., i, 365. 

assimilation of (Baudisch), A., i, 
474. 

estimation of (Strecker), A., ii, 
332; (Dienert), A,, ii, 370. 
estimation of minute quantities of, 
in presence of hydrogen per- 
oxide (Quaetaroli), a., ii, 
452. 

estimation of, in presence of nitrates 
(Oelsner), a., ii, 405. 

Nitrogen organic compounds, influence 
of structure on the ammonification of, 
in soils (Miyake), A., i, 91. 

Nitrogen estimation : — 

estimation of, by Kjeldahrs method 
(Brill and Agcaoili), A., ii, 172 ; 
(Salm and Prager), A., ii, 173 ; 
(ViLLiERS and Moreau-Talon), 
A., ii, 331. 

estimation of, by the Kjeldalil-Gun- 
ning method (Dowell and Feiede- 
man)j A,, ii, 369. 

estimation of, in urine, by Kjeldahl’s 
method (C. and M. Oehme), A., ii, 
452. 

estimation of, by the micro-Ivjeldahl 
1 method (Kraemee), A., ii, 331. 
estimation of, microchemically (Sjol- 
LEMA and Hesserschy), a., ii, 
127; (Bang)j a., ii, 369. 
estimation of, in bacteria (Bradley 
and Nichols), A., i, 281. 
estimation of various forms of, in 
beef (Thrhn and Trowbridge), 
A., i, 324. 

estimation of, in blood (Donau); 
Okada), a., ii, 127; (Sjollema 
and Hesserschy), A., ii, 128. ^ 
estimation of, in calcium cyanamid© 
(Titekhs), a., ii, 127. 
estimation of, in explosives (Oddo), 
A., ii, 48. 

estimation of, in rain and snow 
(Peck), A., b 96. 

estimation of, in soil extracts and 
physiological fluids (Davisson), 
A., ii, 370. 

estimation of, in urea, gasometrically 
(Ren add), A., ii, 405, 
estimation of, in presence of mercury 
' , {IFRANgois), ;A., 'ii, 271. 


Nitrogen estimation ; — ' 
amino-, formation of foam during the 
estimation of, by van Slyke’s 
method (Mitchell and Eckstein), 

A., ii, 173. 

non-protein, estimation of, in blood 
(Greenwald), a., ii, 239. 
residual, estimation of, microchemic- 
ally (Bang), A., ii, 273. 
estimation of, in blood -seram 
(Pischer), A., ii, 452. 
Nitrometer, method of working with 
(Kaesbohuer), a., ii, 273. 

Nitrosyl bromide, synthesis of (Moles), 
A., ii, 230. 

velocity of formation of (Teaetz 
and Dalal), A., ii, 162, 
A^-?i-Nonoylcarbazole (Copisarow), T., 
818. 

Norcamphor, synthesis of (Hintikka 
and Komppa), A., i, 543. 

Norcocaine, cyano- (v. BeAhn and 
Muller), A., i, 234. 

Norecgonidine, and its ethyl ester, and 
their salts and derivatives (v. Beaun 
and Muller), A., i, 234. 

Novocaine, detection of (Sanchez), A., 
ii, 340. 

Nucleic acid, preparation of, from 
lymph (NakAvSAKo), A., i, 274. 
preparation and analysis of (Chap- 
man), A., i, 354. 
metabolism. See Jletaboiism, 

Nucleic acids, constitution of (Fbul- 
gen), a., i, 85, 413. 
preparation of, from plants (Clarke 
and Schuyver), A., i, 130. 

, estimation of purine bases in (Feul- 
gen), a., ii, 464. 

Nutrition and diet (Mendel and 
Osborne), A., i, 277 ; (Osborne, 
Mendel, Ferry, and Wakeman), 
A., i, 323. 

experiments on (Maignon ; Amae), 
A., i, 416. 

. effect of inorganic sulphates in 
■ (Daniels and Eich), A., i, 559. 

0 . 

Oats, manurial experiments on the growth 
of (Hiltnee and Korff), A,, i, 150. 
Obituary notices : — 

Clayton Beadle, T., 306, 

Arthur Joseph Brearley, T., 300, 
Bertram Haward Buttle, T., 300. 
Norman Phillips Campbell, T,, 302. 
Alexander Macomb Chance, T., 307. 

I John Joseph Eastick, T., S09. 

Edward William,' Ijanehester Foxell* 
, T., 303. 

Ernest George Hill, T,, 3X0, , 
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Obituary notices : — 

George Tliomas Holiowa}’, T., 313. 
Maurice Kerap-Welcli, T., 303. 
Herbert King, T., 304. 

Edmimd Albert Letts, T., 314. 

Peter 3IacEwaB, T., 316. 

Ludwig Mond, T.j 318. 

BenJaiDm Horatio Paul, T., 334. 
Leouiird Ison Pitt, T., 305. 

Biifus Daniel Pullar, T., 336. 

William James Russell, T., 339. 
Francis S titton, T. , 350. 

William Hemy Symons, T., 354. 
Artliiir Edwin Tate, T., 306. 

Tbonias Tjrer, T,, 355. 

Reginald Gowdell Woodcoct, T., 35S. 
Philip John Worsley, T., 360. 
Octaliydroiiidoie. See Perhydroindole. 
Octamethyi digalactose (CuivNingham), 
%\, 601 ; A., i, 374. 

OctamethylEorscoparin (Heuzig and 
Tieixg), A., i, 504. 

^-Octane, heat of combustion of (La- 
geblof), a., ii, 62. 
woOctene. See {■-Methyl-Aa-lieptene, 
Aa-Oetenylarsinic acid, ^S-bromo- (BWe- 
BENFABIIIKEN TOEM. F, BaYEE & 

^ Go.), A., ij 257. 

Octineaebiomoarsmio acid. See Aa- 
Octenylarsinic acid, ^-bromo-. 

Odour, influence of solubility on (Back- 
man), a., i, 88. 

• CEdema, biochemistry' of (Feigl), A., i, 
280. 

Oils, occurrence of carotin in (Gill), A., 
i, 476.^ 

hydrolysis of, by licinus lijiase (Ta- 
kaka), a., i, 354. 

estimation of the iodine number of 
(Kelber and Rheinheimeb), A., ii, 
87. 

drying (I^Iobbell), T., Ill j A., i, 
98, 372. 

essential. See Oils, vegetable, 
ethereal. See Oils, vegetable, 
light, a'bsorption of benzene by (H. S. 

and M. D. Davis), A., ii, 411. 
vegetable, constituents of (Semmler 
and Liao), A., i, 25 ; (Semmler, 
JojfAS, and Oblsnee ; Semmler, 
JosAs, and Koekisch), A., i, 
118; (Semmler, Jokas, and 
Richter), A., i, 301. 
and terpenes (Wallace), A., i, 
428; {Wallace, Walter, and 
'Wolfe), A., i, 439; (Wallach, 

„ ; GEOTE,HALLaTmiK, Jessek, and 
Wod'DMAH), A., i, 440 ; (Wal- 
LACK, Geehaebt, and Jebsek), 

' , , ' A, , i, 442 ; ' ' (Wallace ^ dnd ' 
. ' Statoaoher)* a., i, 444,; (Wal- 
Pb'LIKAI},, A.,, i,, 444 


Oil-water emulsions, stability of, in 
constricted tubes (Schlaeffer), T , 
522 ; A., ii, 260 ; (Hall), A., ii, 10. 

Oleander, glucosides in the leaves of 
(Straub), A., i, 368. 

Oleandrin (Straub), A., i, 368. 

Olefines, action of sulphuric acid on 
(Brooks and Humphrey), A., i, 286. 

Oleic acid, nephelometric value of 
(Csoyka), a., ii, 277. 
cerous salt (BIorrell), T., 117 ; A., i, 
93. 

and its potassium salt, molecular con- 
dition of, in alcoholic solution 
(Laikg), T., 435 ; A., i, 289. 
sodium salt, absorption of hydrogen 
by (Akderson and Katz), A., ii, 
12S. 

Oleum. See Sulphuric acid, fuming, 
under Sulphur. 

Olive oil, influence of carbon monoxide 
on the rate of absorption of hydrogen 
hy (Maxted), A.jii, 72. 

Odcytase, properties and composition of 
(Clark), A., i, 463. 

Opal, fibrous (Merrill), A., ii, 323. 

Opium, estimation of morphine in, in 
presence of codeine (Anxbtt and 
SiXGii), A., ii, 279. 

Opium alkaloids, chemical structure and 
physiological action of (Macet), 
A., i, 418, 515. 

micro-analysis of (van Itallib and 
VAX Toohenburg), a., ii, 140. 

Optical activity and position isomerism 
(CoHEX and de PexxIxNGTOn), T,, 
57 ; A. , ii, 93. 

and refraction of liquid crystals 
(Stumpf), A., ii, 209. 
inversion, Walden's (Sen ter and 
Tucker), T., 140; A., i, 160; 
(Senter, Drew, and Martin), T., 
151; A., i, 166; (Clough), T., 
526 ; A., ii, 255. 

properties of disperse systems (Lie- 
SCHIT2), A., ii, 181; (Lifschitz 
and Brandt), A., ii, 253. 
rotatory power of isotiopic and aniso- 
tropic liquids (Born), A., ii, 283. 

Optically-active compounds, rotatory 
power and chemical constitution of 
(Clough), T., 526 ; A., ii, 255. 

Organic compounds, nomenclature of 
(PArrEPxSON and Curran), A., i, 97. 
relation of the configuration of, to 
their physical and chemical proper- 
ties (Michael), A., i, 249. 
photosynthesis of, from inorganic 
compounds (Moore and Webster), 
A.,h,'211. 

association. of, in, benzene and , alcohol 
solution (Inhes),T.,' 410' ; ii, 219, 
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Organic compounds, combustion of 
(Levene and Biebeu), A., ii, 
130. 

oxidation of, by chromic acid (Win- 
DA.US), A., ii, 22. 

additive compounds of potassium 
hydroxide with (Dehn and Meu- 
ling), a., i, 67. 

action of sulphur on (Szberl ; Szperl 
and WiEiinsz-KowALsivi), A., i, 
492. 

aromatic, condensations with (Meyer 
and Hofmann), A., i, 66. 
catalytic reduction of, with plati- 
num (WiLLSTATTEii and Jaqijet), 
A., i, 391. 

action of aromatic alcohols with, in 
presence of aluminium chloride 
(Heston and Friedemann), A., 
i, 299. 

crystalline, relation between the 
optical and geometrical constants of 
(Wherey), a.', ii, 259. 
halogenated, catalytic reduction of 
(Kosinmuni) and Zet’zsche), A., i,* 
339. 

antiseptic properties of (Kligler), A., 

i, 469. 

destruction of, in urine (OoedieiO, 
A., ii, 204. 

microchemical analysis of (Debsky), 
A., ii, 130. 

estimation of iodine in (Taregi), A. , 

ii, 203. 

Organic haloids, hydrolysis of, by water 
in presence of metals (Doughty), A., 
i, 57. 

Organic matter, metbod for destruction 
of (Dehet), a., ii, 335. 

Organism, animal, decomposition of 
aliphatic acids in (Lenk), A., i, 
281, 

fixation of alkaloids in the (van 
Leeewen), a., i, 463. 
presence of a co-ferment of zymase 
in (Meyerhof), A., i, 464. 
Organs, fixation of metals by extracts of 
(Rebello-Alves and Benedi- 
OENTi), A., i, 323. 

constituents of alcoholic extracts of, 
which are active as antigens (SjL- 
BERSTEIN), A., i, 464. 
animal, estimation and distribution of 
bromine in (Autenrieth), A., ii, 
238, 

Osmium tejJroxide, reduction of, by 
hydrogen chloride (MilbaeeR), 
A., ii, 202. 

compounds of, with alkali hydr- 
oxides (Tschegaev), a., ii, 322. 
Qamium, detection of (Tschegaev), A., 
'ii, 335. , 


Osmosis of colloidal solutions (Ost- 
wald), a., ii, 391. 
electrical. See Electrical osmosis. 

Osmotic pressure, measurement of, in 
plant ceils (Hofler), A., i, 233. 
kinetic theory of (Porter), A., ii, 64 ; 

(Jager), a., ii, 187. 
in relation to the constitution of water 
(Boesfield), a., ii, 64. 
of gelatin solutions (Loeb), A., i, 
510. 

of salt solutions (Ghosh), T., 707 : 
A., ii, 392. 

with chemically inert membranes 
(Bigelow and Robinson), A., ii, 
156, 187. 

Osmotic systems, mechanism of (Tink- 
er), A., ii, 63. 

Ovalbumin. See under Albumin. 

fsoOxadiazoles, and their oxides, nitro- 
derivatives of (Green and Eowe], 
T., 67 ; A., i, 127. 

Oxalic acid, deposition of crystals of, 
from ethyl a-cbioroacetoaeetate (v. 
Konek-Horwall), a., i, 289. 
magnesium salt, precipitation of 
(Astrec and Camo), A., ii, 275. 
complex rhodium salts of (Jaeger), 
A., i, 3. 

compound of selenium dioxide and 
(Gassmann), a., i, 2. 
esters of (Arams, Wieth, and 
French), A., i, 165. 
ethyl ester, action of, on ethyl 
/8-aminocrotonate, in presence of 
potassium ethoxide (Wislicenes 
and Schollkopf), A., I, 157. 
methyl ester, hydrolysis of, in presence 
of iodide and iodate (Skrabal), 
A,, ii, 12. 

estimation of, by the electrical con- 
ductivity method (Harnee and 
LAire), a., ii, 412. 
separation of, from tartaric acid (Bae), 
A,, ii, 412. 

Oxalotungstites. See under Tungsten. 

Oxalyl chloride, reactions of, with 
aromatic acids and with alcohols 
(Adams, Wirth, and French), A., i, 

166 . 

dV-Oxalylcarb azole (Copisarow), T., 
819 . 

Oxamide, formation of urea and of biuret 
from (Werner and Carpenter), T., 

694 ; A., i, 528. 

Oxidation in organic liquids (Abiloes 
and Aloy), A., i, 150. 

Oximes, catalytic dehydration of 
(Mailhe and de Godon), A,, i, 105. 

a-Oximino-acids, dissociation constants 

■ of (Hicks), T., 554; A., i, 338.; 

Oxiudoles, hydroxy- (Wahl), A», i, 
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OxosilanSs and its polymeride (Stock, 
SoMiESKi, and Wiktgen), A,, ii, 111. 
Oxylserberines preparation of (Perkin), 
T., 737. 

and iso-Oxy^pz'berbermeSj and their 
derivatives (Perkin), T., 518 ; A., i, 
349 . 

Oxydonas (Lopez-Pi^irez}, A., i, 88, 
417. 

Dxygen, preparation of, free from eWor- 
iue (Chemische Fabrik Grunak, 
DANESHOFF& Meyer, FllANKE,an(i 
Schmiedt), a., ii, 164. 
constitEtion and rotatory power of 
(SOMMERFEBD), A,, ii, 89. 
scattering of light in (Born), A., ii, 
281. 

coefficient of magnetisation of (Bauer, 
Weiss, and Piccard), A., i, 387. 
occlusion of, by metallic electrodes 
(Harding and Smith), A., ii, 424. 
solubility of, in water (Coste), A., ii, 
266. 

mduence of tension of, on metabolism 
(Gaardee), a., i, 512. 
transmission of, by copper salts 
(Justin-Mueller), a., ii, 360. 
respiration of, during narcosis (y. Is- 
SEKUTZ), A., i, 462. 

Oxygen estimation 

estimation of, in blood (Henderson 
and Smith), A., ii, 81 ; (van 
ST.TKE), A., ii, 82. 

estimation of, in metabolism experi- 
ments, by Winkler’s method (Os- 
TEKHOUT and Haas), A., ii, 24. 
Oxygen electrode. See Electrode. 
Oxyhamoglobin, ultra-violet absorption 
spectra of (Mash mo), A., ii, 91. 
2-Oxynaphthindole-3-carboxylie acid, 3- 
hydroxy-, esters of (Martinet), A., i, 
806.. 

f-Oxysantonin, and its pbenylhydrazone 
(CusMANo), A., i, 434. 

Ox'one, formation of, in the corona dis- 
charge {AmwBMm), A., ii, 42. 
reaction of hydrogen peroxide with 
(Rothmund and Bukgstaeler), 
A., ii, 16: 

F. 

Faliadium, catalytic , action of, in pre- 
■ ' sene© of meirciryAnd mercuric oxide 
(PaaIi and Hartmann), A... ii, 

hydrosols^ iniuenee of' naetalHo hydr- 
: oxidts on ^the catalytic ’activity of 
' ; ' CFaau. and Hartmann), A., ■ ii, 

, ' A, ©id, nephelometric' ' yalie ' of 


Palmitic acid, cerous salt (Morrell). 
T., 116; A., i, 98. 

A"-PalmitylcarbasoIe (Copisarow), T., 

819. 

Pancreas, composition and activity of 
dilFerent parts of (Kelson and Long), 
A.,i, 140. 

Panictim crus Gallic constituents of a 
salt from the ashes of (Lacroix), A,, 
i, 366. 

Panus stypticus^ constituents of (Zell- 
ner), a., i, 55. 

Paracetaldehyde, preparation of (So- 
GthT^ CniMIQUE DES USINES DU 
Rhone), A., i, 289. 

Paraffins. See Hydrocarbons. 

Paraffin ethers, preparation of (Roessler 
& Hasslaoher Chemical Co.), A., 

i, 98. 

Paraffin wax, oxidation of (Bbrgmann), 
A., i, 285 ; (Aktien-Gesellschaft 
FUR Minehalol Industrie vorm, 
Fanto h Co.), A., i, 333. 
Paramagnetism and the quantum theory 
■ (Reiche), a., ii, 185. 

Pathology, chemical studies in (Herz- 
FELD and Klinger), A., i, 47, 241, 
357. 

Patina, artificial, deposition of, on 
copper (Gkotian), A., ii, 233. 

Peas, preparation of iegurain from (Ham- 
MARSTEN), A., i, 509. 
influence of metallic salts on the ger- 
mination of (Maquenne and De- 
moussy), a., i, 149. 

Pectin, and its derivatives, constitution 
of (V. Fellenberg), a., i, 215. 
Pectolite from Kew Jersey (Glenn), A., 

ii, 121. 

Pellagra, constituents of diets which 
produce (McCollum and Simmonds), 
A., i, 53. 

Pelletierine, constitution of, and its iso- 
merides and derivatives (Hess and 
Eichel), a., i, 33, 404. 
Penta-acetyl-p-digallie acid. See 4- 
(3'’:4':5^-TnacetoxybenzoyIoxy)-3 :5-di- 
acetoxybenzoic acid. 

Pentamethylenediamine {cadmcHm) 
phosphotungstate (Drummond), A., i, 

*336. 

Pentamminecohalt salts. See under 
Cobalt. 

Pentane, mobility of ions in vapour of 
(Yen), A.,ii, 213. 

Pentane, aSe-Mbromo- (v. Braun and 
KOhler), a., i, 164. 
isopentane, isochore for, (Weiss), ^A., ii, 
291. 

' cyc&j-Pentaaones, preparation of, from 
, ' hexacyclic ketones (Wallaoh, Qm ^ 
HARDT, and Jsssen), A.,^ L 442. 
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A^-Pentenyl bromide {v. Braun and 
Kohler}) A., i, 164. 

Pentose^ estimation of, in urine (Tes- 
TONi), A., ii, 85. 

Peppermint oil, Japanese, constituents 
of (Walbaum), a., i, 302. 
pepsin, action of (Ringer ; Hammar- 
sten), a., i, 459. 

action of, on legiimin (IIammarsten), 
A., i) 510. 

rennetic properties of (Guaber), A., i, 
85. 

estimation of, in gastric juice (SIl- 
CHAELis), A., ii, 468. 

Peptones, composition and hydrolysis of 
(Davis), A., i, 131. 

Perar senates. See under Arsenic. 
Perfumes, odour and solubility of (Back- 
man), A., i, 88. 

Perbydroindole, and its salts (Will- 
ST.iTTER and Jaqitet), A., i, 392. 
Periodic system of the elements (Wells), 
A., ii, 190; (Steinmetz), A., ii, 
226; (Meyer), A., ii, 263; 
(Schmibt), a., ii, 305 ; (Hackii), 
A-, ii, 306, 396, 

and their electrical conductivity 
(Gruneisen), a., ii, 287. 
in relation to the electrolytic po- 
tential (Thomlinson), a., ii, 
183. 

and Front’s hypothesis (Lacombl^: ; 
Sci-ieringa), a., ii, 105. 
Permeability (Stiles and Jorgensen), 
A., i, 94. 

study of (Brooks), A.,i, 471 ; (Oster- 
hout), a., i, 471, 472. 
of protoplasm (Troenble), A., i, 
244. 

Permutite, basic exchange in (Roth- 
mund and Kornfelb), A., ii, 315. 
Peroxides, estimation of, by Bunsen’s 
method (Rupp), A., ii, 369. 
Peroxydases (Willstatter and Stoll), 
A., i, 535. 

action of potassium permanganate on 
(Bunzel and Hassellring), A., 
i, 86. 

Perphosphates. See under Phosphorus, 
Petroleum, refining of distillates of 
(Brooks and Humphrey), A., i, 286. 
SA-Phenacylideuecoumarin, 3-cyano- 
(Wiuman), a., i, 348. 
S:4“Phenacylideuecoumarin-3- carboxyl- 
ic acid and m-nitro-, ethyl esters 
(WinMAN), A., i, 348, 394. 
a^-Phenaoylidellesalicylidenemalonic 
acidf See 2-Benzoyl-3-0'hydroxy- 
phenylc^cfopropane-l :1 -dicarboxy lie 
acid. 

S^-Phenanthra^umone (Bargee), T., 
220;A., i, 261. 

cxiv. ii 


Pheaanthrene, solubility of, in various 
solvents {Hildebrand, Ellefson, 
and Beebe), A., i, 62. 
association of, in benzene and alcohol 
(INxNEs), T., 431. 

Phenanthrene, Z'A-cI /hydroxy- ( »ior- 
2>hol), synthesis of (BargerL T. ' 218* 

A., i, 261. 

Phenanthrene- 3- or -S-sulphonic acid, 
10-bromo-, liquid crystals of hydrates 
of (Lehmann), A., ii, 260. 

Phenazothionium, and 5- amino-, salts of, 
and their absorption spectra (Kehr- 
MANN and Sandoz), A., i, 1*26. 

Phenazoxoaium, and amino-, and their 
salts (Kehrmann and Boubis), A., i, 
125. 

Phenazoxoaium, 3;9-d/ammo-, hydro- 
chloride, and its absorption spectra 
(Kehrmann and Sandoz), A., i, 126. 

Phencyasoaium compounds (Kehrmann 
and Sandoz), A., i, 313. 

;?-Phenetldin8, derivatives of (Reittter), 
A., i, 496. 

yj-Phenetidine, 2 :6-d2l>romo- 4-amino-, 4- 
acetyl derivative (Fuchs), A.,i, 64. 

a-^?-Ph6netidinogIyoxylic acid, ethyl 
ester dichloropheiiylhydrazone (Bu* 
LOW and Huss), A., i, 43. 

0- Phenetidinomethyleneacetoacetic acid, 
ethyl ester (Dains and Hargee), 
A., i, 239. 

Phenetole, 4-chloro-2;6-r7ibromo- (Hun- 
ter and Joyce), A., i, 63. 

1- Phenetylphenthiazine, Z:Q-di nitro- 

(Kehrmann, Lievermann, and 
Frumkinb), a., i, 308. 

Phenol) formation of, by bacteria in the 
intestine (Rhein), A., i, 206. 
freezing points of mixtures of cresols 
and (Dawson and Mountford), 
T., 923. 

freezing-point and boiling-point curves 
of mixtures of cresols and (Fox and 
Barker), A., i, 427. 
equilihrium of, with henzaraide, and 
wdth acetamide and ethyl alcohol 
(Kremann and "Wenzing), A., i, 
218. 

and its nitro-derivatives, equilibrium 
of phenylenediamines with (Kre- 
MANN and Peteitsohek), A., ii, 69. 
compounds of pyridine with (Skirro'w 
and Binmorb), a,, i, 547. 
estimation of, in presence of cresols 
(Dawson and M*>untfokd), T., 
935 ; Lincoln,_ For- 

MANEK, and Follett), a., ii, 84.^ 
estimation of, in commercial cresylic 
acid (Fox md Barkip 4 A., ii, 374. 
^-amino-, electrolytic preparation of 
(Shoji), a., i, 342. 

31 
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Hienoi, 3-cliloro4:6-c^niitro- (Boesche, i 
Lowensteix, and QrAST), A., i, 13. ! 
3 :5HZfelilnro-4'iiitroso- ( W Illstatteu 
and ScHnBEL), A., i, 400. 
o-iiitroso *5 preparation of, as a lecture 
experiment (Baudisch), A., i, 496. 

Phenols, effect of water on the action of 
aliiiiiiiiium with (Seligman and 
Williams), A., i, 333. 
catalytic decomposition of silver salts 
of *(Hitnter and Joyce), A., i, 63.' 
and their derivatives in blood (Theis 
and Benedict^ A., i, 558. 
detection of, in urine (Rheik), A.,i,363, 
estiniation of, coiorirnetrically in 
blood (Benedict and Theis), A,, ii, 
461. 

Phenols, amino-, substitution in (Fuchs), 

A.,i, 64. 

(immino-, oxidation of (Piccard and 
Larsen), A., i, 396. 
cblorobromo" and clilorolodo-, and 
their silver salts (Hunter and 
Joyce), A., i, 63. 

nitro -5 salts of, solubility of, in 
aqueous-alcoholic solutions (Fisch- 
er), A., i, 219. 

Phenolcarboxylic acids, acylated, migra- 
tion of acyl in the hydrolysis of 
(Fischer, BERGMANN,and Lirscnm), 
A.} 1, 1 1/ 2. 

PhenoRdraiodophthalein, and tdra- 
bromo-, sfe^raiodo-, and ^e^wnitro-, 
and their derivatives (Pratt and 
Shijpp), a., i, 177. 

Phenolphthalem, fc^rachloro^e^raiodo- 
and iSo/raiodo-, 'and their derivatives 
(Orndoeff and Mahood), A., i, 344. 

Phenol-o-sulphonanilide (Anschute and 
Zymandl), a., i, 424. 

Phenol-^j-sulphonanilide (Anschutz and 
Molineus), a,, i, 424. 

Phenolsulphonephthalein, and teira- 
htomo- and -nltro-, and their salts, 
absorption spectra of (White and 

^ Agree), A., ii, 328. 

Pheacliulphonic acid, basic barium and 
caleimn salts of ( Belioni and Bacci), 
A.,i. 64. 

Pheaolsulphonic adds, action of phos- 
phorus chlorides on (Anschutz and 
Molineur), A., i, 423- 

Phemol-p-snlphoapiperidide (Anschutz 
' and lIoLlNEUs), A., i, 424. 

Pteol- «alphoa-2?-Mmdide , ( An- 

;sc*H'0Tz and Zymandl), A., i, 424. ’ 

Hi«ao'l-><-iiilphoa-|?-toliiidide (’Anschutz 
and Momneus), a,, ,i, 424. 

Phenil-o-ttlphonyl chloride, dichloro- 

ortho'phosphats' of ■ 

^ (An- 

' scHtTZ And Zymakdl)* A., i,. 424 , , 


Phe!iol-;>sulphoiiyl chloride, meta- 
phosphate of {^-chlorosulpjioiiylphemjl 
metapkosphate ) (Anschutz and Moli- 
NEUS), A., i, 424. 

Phenonaphthacridonequmone, and its 
salts and fZfiiitro- (Lesismai^ski), A., i, 

405. 

Phenozide, sodium, decomposition of, 
by carbon dioxide (Denbigh), A,, i, 
535. 

Phenozyaeetic acid, amino-, and nitro-, 
and their amides and derivatives 
(Jacobs and PIeidelberger), A., i, 
68, 70. 

Phenozyacetyl chloride, o-nitro- (Jacobs 
and Heidelberger), A., i, 70. 
Phenoxyacetylcarhamide, amino-, and 
nitrO', and their derivatives (Jacobs 
and Heidelberger), A., i, 70. 
A'-Phenoxyacetylcarbazole (Copisa- 
Bow), T., S18. 

3-Phenoxy diphenylamine, 4:6- driritro- 
(Borsche, Lowenstein, and Quast), 
A., i, 13. 

Phenoxyethyi bromide, p-amino- (Jacobs 
and Heidelbergep.), A., i, 71. 
e-Plie2ioxy-A<i-peiite3ie, and its dibrom- 
ide (v. Braun and Kohler), A., i, 
164. 

S-Phenozyphenol, 4;6-dmitro- (Borsohe, 
Lowenstein, and Quast), A., i, 13. 
Phenthiazinesulphoxide, 3:9-tfmitro-, 
condensation products of (Kehhman, 
Lievermann, and Frumkine), A., i, 
308. 

Phenyl allyl ether, p-amino-, acetyl de- 
rivative (Society of Chemical 
Industry in Basle), A., i, 297. 
lactyl and wvaleryl derivatives 
of (Society of Chemical In- 
dustry IN Basle), A., i, 496. 
oxide, 4-chloro-2-nitrothio- (Zincke 
and Baeumer), A., i, 537. 
dfchloro-orthophosphate, o-chloro- 
( Anschutz and Zymandl), A., i, 
424. 

n-chlorosulphonyl derivative. See 
Phenol-o-sulphonyl chloride, di- 
chloro-orthophosphate of. 
metaphosphate, j?-chlorosulphonyl de- 
rivative. See Phenol-p-sulphonyl 
chloride, metaphosphate of. 
sulphur chloride. See Benzene, chloro- 
thiol-. 

: sulphite and j?-chloro- (Badische 

i ■ Anilin- &Soda-Fabrik), a., i, 297. 

I thiocyanate, 4-chloro-2-nitro- (Zincke 

; 'And Baeumer), A., i, 537. ' 

I Phenylacetic noM, association of, in 
I 'benzene (Inkes), T,, 432 .; 

! phenylacetamidine salt., BeePhenyP 

i acetiminohydrin. ' " / 
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Plienylacetic ^aeid, m-amiuo-, methyl 
ester and amide and the iV'-cliloroacetjl 
derivative of the latter (Jacobs and 
Heidelp.eiigetl), a., i, 68. 

Plienylacetiiniiioliydrm (Rule), T., 11. 

Phenylacetylcarhamide, ^?-amino-, and 
its chloroacetyl derivative, j?-nitro-, 
and cs-chloro- (JxVCOES and Heidel- 
beegeii), a., i, 70. 

Phenylacetylene, 2:6-(:fo'chloro- (Keich, 
Salzmann, and Kawa), A., i, 15. 

Phenylacrylic acid, a{5-dihTomo-2:6-di- 
cliloro- (Reich, Salzmanh, and 
Kawa), A.,i, 15. 

Phenylallylthiocarbamide, 4-bromo- 2- 
iodo- ,(Dains, Vaughah, and Jah- 
ney),’A., i, 340. 

Phenylaminoacetic acid, influence of sol- 
vent on the sign of the xH’oduct in 
conversion of phenylbromoacetic acid 
into (Senteh and Tuckeii), T., 140 ; 
A., i, 166. 

3-Plieiiyl-l‘-4-benzot}iiasiae, 6-chloro- 
(ZiNCKE and Baeumeii), A,, i, 538. 

jj-Phenylb enzoylp henylethylene oxide 

(Joklander), a., i, 21. 

d-Phenyl-y-benzylidensaorylonitrile, a- 
;^-amino- (Kahfemann and Jebtter), 
A.,i,lU. 

y-Phenyl-a-benzylidenecrotonolactone, 
7 -jp-bromo- (Kohleij, Hill, and 
Bigelow), A., i, 73, 
a-w-nitro- (Kohler, Hill, and Bige- 
low), A., i, 74. 

3-Plie3iyl-2-beiizylqumoxaliiie, 2> 
amino-, acetyl derivative (Jorlanjd- 
er), a., i, 22. 

Phenylbromoacetic acid, influence of 
solvent on the sign of the product in 
conversion of, into phenylaminoacetic 
acid (Sbkter and Tucker), T., 140; 
A., i, 166. 

jB-Phenyl'/S'-jo-bromobenzoyldimethyl- 
malonio acid,jS‘broinD- (Kohler, Hill, 
and Bigelow), A., i, 73. 

Phenylcarbamic acid, hoptyl ester (Le- 
VB^TE and Tavloii), A., i, 422. 
esters of terpene alcohols atid phenols 
with (Wef^huizek), A., i, 341,^ 

Phenyicarbamide, ■' 4-bronio-2-iodo- 
(Baihs, Vaughan, and Janney), A., 
i, 340. 

i^-a-Phenylcarbamxdopropionio acid 
(West), A., i, 311. 

Phenyl jj-chloro-a-hydroxystyryl ketone 
(Bodforss), a., i, 232. 

Phenyl l-chloro-P-naphthyl sulphide, 
ojt?-<iihydroxy-, and its diacetyl deriva- 
tive (ZiNCKE and Eismayer), A, .i, 387. 

Phenyl ’ 4^ohIoro-2-nitropbtenyltHol- 
methyl ketone ' (Zinoke and Baih- ^ 
MER), A,, i, 538. 


2‘Phenylcinchoiiie acid (aioiilmn), plira*- 
inacologj of, and its derivatives 
(Rotter), A., i, 363. 
nranylsrJt (Muller), A., i, 3S3. 

ct-Phenylcinnamonitrile, jMimino- 
(Kauffhann and Lutz), A., i, 
114. 

a-_ 2 > amino- (Kauffmafn and Jeijt- 
TER), A., i, 114. 

^-Phenyleonmanns (^’onn), A., i, 401. 

7 -Phenyicrotoiiie acids, hydroxy-, re- 
placement of j8-hydrogen by phenyl in 
(Bougault), 116. 

Phenyldiaestyiene, audits tctra- 
bn^mo-derivative « Rei;;;h, Agamiihan, 
Koehler, Gajkowski, and Lubeck), 
A., i, 262. 

Phenyi-4: 5-dimethoxy-2 ;3-metliylenedi- 
oxyphsnyimethyi alcohol (Fabinyi" 
and SzRkj), A„ i, IS. 

Phenyldimethylethyl alcohol, synthesis 
of (Haller and Bauer), " A., I, 
428. 

l-PhenyI-S:4-diinethyM:2-pyrazo-8:7- 
pyrone, l-ojo-dachloro- (Bulow and 
Huss). A., i, 315. 

PhenylditMenylcarbinol (Thomas and 
Goudrrc), A., i, 504. 

Phenyldi-j^-tolylcarbinol, y>hydroxy- 
(Gomberg and Todd), A., i, 74. 

Phenylensbisdibensoylethylene' oxide 
(BoDFonss), A., i, 230. 

m- and jJ-Phenylenediamines stanni- and 
staTmo-chlorides(DRUCE), T.,716; A., 
i, 535. 

Phenylenediamines, equilibrium of phen- 
ol and nitrophenols with (Keemank 
and Petritschek), A., ii, 69. 

j3-Phenylenedi-?i-butyidiamine dihydro- 
chloride (Reilly andfiiCKiNBOXTOM), 
T., 108. 

^-Phenylenemethyldiamines, acylated 
(Morgan and Grist), T., 6SS ; A., i, 

450. 

Phenylethane. See Ethylbenzene. 

Phenyl a-ethoxyethyl ketone ^-nitro-' 
phenvlhydrazone (v. Auwers), A., i# 
18, 

Phenylethyl ethyl ether (Ranebo), A., 

i, 388. 

Phenylethylamine, reduction of'(WEiN- 
HAGen), a., i, 107, 
and ^-hydroxy-, phospho tungstates 
' (Drummond), A., i, 336. 

Phenyiethylbarbiturie acid, preparation 
of (Rising and Stieglitz), A., i, 
271. 

S-a-Phenylethylindene (Thiele and 
■Merck), A., i, 485. 

Phenylethyl methyl ketone, m~ and p- 
hydroxy- (Nomura and Nozawa) 1., 

i, 439. 
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Plienylglyosylio acid, reJuetion of tlie 
aziiit 3 and liydrazoiie of (DARAPsKr 
and PIIAF.1IAKAK), A., i, 506. 
nitration of aud Morel), A., 

i, 15. 

Flieay] -group, intramolecular migrations 
of (Moktaone), a., i, 531. 

Plieaylgnaiiidiiie, and iiitro-, and their 
iierivatlTes (Aknbt and Kossnau), 
A., i, 40. 

S-Phenyihydantoin, l-anEino- (Bailey 
and PriiTCiiETT), A,, i, 459. 

Phenyiliydraziiie, colour reaction of 
niereiiry fulminate with (Laxg- 
nAX.s)/A.,,5ii, 414. 

colour reactions of, with Ymod hbies 
(Jeytsch], a., ii, 243. 

Phenylliydrasiiies, snViStituted, rate of 
reduction of (Fi;axze.n), A., i, 456. ^ 

Pheaylliydraziaothymic acid, barium 
salt (Fsl'Lgen and LAXl)MA^’K), A., 
i, 554. 

Phenylliydrazones (v. Aywers), A., i, 
193. 

Phenyiliydroxylainme, nitroso-, ammon- 
ium salt, use of, in anaij'sis (Brown), 
A., ii, 84. 

Phenyl 4"liydro2y-S-inetliexy phenyl- 

ethyl ketone (No-Mfra and Xozawa), 
A., 3, 439. 

Phenyl 4-hydroxy-S -methoxystyryi 
ketono (Nomura and Noza-wa), A., i, 
439. 

Phenyl- 2'- a-hydxoxynaplithyl sulphide, 
4-cidoro-2-iiitro- (Zinuke and i^AEU- 
MEu), A., i, 538. 

f^-Phenylhydroxyphenyltartramide 
(Casale), a., i, 536. 

Phenyl a-hydroxystyryl ketone, p- 
araino-, acetvl derivative (JOrlander), 
A.,i, 21. 

Phsuyliminodiacetie acid, metallic salts 
(Dubsky and Sfeitzmann), A., i, 
102, 103. 

l-Phenylindene (y. Beaun), A., i, 

111 . 

Phenyllaetic acid, lAhydroxy-, forma- 
tion of, in the animal organism (Ko- 
TAO and Matsuoka), a., i, 467. 

Phenylmenthylaeetonitriies, isomeric 
(Boebtkis'e), a., i, 223. 

Phenyimenthylcyaaometh-aiie. See 
Plienylmenthy hicetoiiitrile. 

o-P&enyl-^” ■ and -4-ittethozyci3maiBoni- 
triles, a-p-ainioo'- (Kauffmann ' and 
' liUTZ), A., i, 114. 

Phenyl p-methoxycinnamylidenemethyl 
feetoie, p-ebloro- (Steaus and Blan- 
KBHSO'BNl, A., 1, 501. 

Phenyl p-methoxystyryl , ketone, p- 
^ chloric {Stbaus and BlakkekhoPwN), 
A,, i, 501. 


Phenyl p-methoxystyryi ketone-BuIpli- 
onic acid, aud its amnioiiiurn salt 
(Pfeiffer and Neoreanu), A. i 
19. 

(y-Piiesydmethyiamiiiodioiiiiie, and its 
hydrochloride (v. Braun, Heidee, 
and Muller), A., i, 108. 

jS-Phenyimethylaininoethyltriiiiethyl- 
ammonhim bromide (y. BrauNj Hei- 
fer, aud Muller), A., i, 108. 

ctf-Piieaylinethylaminoplienacetin {v, 
Braun, Heifer, and Muller), A., 
i, 108. 

/S-Phenylmetliylamiaopropionamide (v. 
Buaun, Heideii, and Muller), A., 
i, 108. 

/S-Phenylmetliylamincpropionitrile ( y. 

Braun, Heider, and Muller), A., 
i, 108. 

Phenyl methyl diketone, di-p-nitro- ' 
phenvlhydrazone (v. Ad wees), A., i, 
18. 

a-?henyl-3:4-msthyIene£lioxyciimamoni- 
trile, a-p-aniino- (iiAUFFiMAKN and 
Lutz), A., i, 114. 

d-a-Phenylmethylhydantoin (West), 
A., i, sn. 

l-Phtnyl-4-methylhydantoin , 2-tliio- 
(JoHNSoN and Ticknor), A., i, 256. 

3-Phenyl*5-metliyl-l:2:4-oxadiazole 
(Diels), A., i, 449. 

3-Phenyl-2-methylqninoxaline (y. 
AlwyersI, a., i, 19. 

Phsnyl-a-methyltliiohydantoic acid, 
etbvl ester (Johnson and Ticknor), 
A.,\256. 

1 - Pheny Inaphthalene -2 :3 - dlcarhimide 
(ScHAARScHMiFT and Korten), a., i, 
434. 

Phenyl «Miitro-a-hydroxystyi’yl ketone, 
preparation of, and its seinicarhazone 
(Bodforss), a., i, 231, 232, 

3-Phenyl-6-m-nitrophenyi-4:5-dihydro- 
pyrazole, aud -l-carbozylamide, 4- 
hydroxy- (Bobforss), A., i, 231. 

S-Phenyl-S-yn-nitropheiiylwoxazole 
(Bopforss), A., i, 230. 

S-Phesyl-5-w.-nitropheiiyHsooxazoIidme, 
5-]iviiroxj“, aud nitroeo- (Bodforss), 
A,,'i, 231. 

a-Phenyi-Aa-pentene (v. Braun and 
KuHLER), a., i, 163. 

1 -A^- Phenyl- Uphenyl-1 :3- anthraqiiii- 
oneiminazole, 3-brortm- (Farbwerke 
YOEM. Meistee, Lucius, & Brun- 
ing), a., i, 191. 

Phenyl- S-phenylhutadiene, ' a-eyano« 
a-amino-. Bee a-Phenyl-y-benzylideiie- 
acrylonitrile, 

Phenyl- I'-piperidine, 4:6-c^fnitro-3- 
■ hydroxy- (BoeschEjLOwenstein, and 
Quast), A.,d, 14. 
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PlieEylpropiolic acid, liydrogeiiation of, 'i 
with colloidal platiimin (Paal aud : 
ScHWAiiz), A., i, ru3. . ; 

ammonium salt (McMastep^ and j 
AVpj(5HT), a., i, 263. | 

Fheaylpropiolic acid, //n ami no- (IlEfCir, j 
Agamirian, Koehler, Gajkowski, ; 
and Lubegk), A., i 262. i 

2:6-dmhloro- (Reich, Salzmanx, and ; 
Ivawa), a., i, 15. i 

Phenylpropionamide, a-amiuo-j3-p-bydr- ; 
oxy-, a>benzo}d dcrivati\re (Chhtius ; 
and Dokselt)", A., i, 46. > 

Phenylpropionamidine, preparation of, | 
and its salts (StrnoLL and Behtscii), I 
A.,i, 495. I 

iS-Pli 0 iiylpropion-aziilide, -azide, and ; 
-hydrazide, jS-hydroxy- (Darapsky 
and Berger), A., i, 508, i 

iS’Plienylpropiome acid, a-amino*, intiu- ; 
ence of the solvent on the sign of | 
the product in conversion of a- | 
bromo-i3-phenyl propionic acid into i 
(Sbnter, Drew, and Martin), T., i 
151 ; A., i, 166. j 

a*bronio-, inftuence of the solvent on 
the sign of the product in conver- 
sion of, into a-annn.o-^-pUen 3 d- 
propionic acid (Benter, Drew, 
and Martin), T., 151 ; A., i, 
166. 

ethyl ester (Dauapsky and Ber- j 
OER), A., i, 508. 1 

ojS-tf i br om 0-/3 - 2 ; 6 - mhl oro - (Reich, 
Salzmaxn, and Kawa), A., i, 
15. 

^ribromonitro-, and their methyl esters 
(Reich, Agamirian, Koehler, 
Gajkowski, and Lybeck), A., i, 
262. 

jj-jS-Phenylpropionoxycinnaniic acid, 
4'-ainiiio-, and 4'-nitro-, methyl esters 
(v. Konek and Facsu), A., 
iS-Phenylpropionyl chloride, i8-;^?-nitro- 
(v. Konek and Pacsu), A., i, 394. 
Phenylpropylcarhamie acid, a-amino- 
/3-|?-hydroxy-, a-benzo 3 d derivative, 
ethyl ester (Curtihs and Donselt), 
A., i, 46. 

PlieiiyIq.umoli]ae“4:S'-dicarho£yiic acid, 
6-broino-4'-hydroxy- (Fakbwerkk 
voRM. M BISTER, Lucius, & Bruning), 
A., i, 548. 

Phenylsilane, bromo- and chloro-deriva- 
tives of (Gruttner and Krause), A., 
i, 133. 

Phenylsilicic acid, jp-bronio-, and p- 
chloro- (Gruttner and Krause), A., 
i, 133. 

Phenylstihinic acids, 2-imno- and 2:4- 
di-nitm* (Chemisghe Fabrik von F. 
Heyden), A., i, 276. 


Pheayistyi’ene, a6-r^/bromo-2: 6-/i/cliIoro- 
(Ueich, Salzmann, and Kavli), A., 

i, 15, 

Phenyl styryl ketone {hen::yUdciiea€eto* 
pliQiumc), p-chloro-, dibromides (Bod- 
FORss), A., i, 232, 

Phenyl styryi ketones, sulplionation of 
(Pfeiffer and Xegreanc), A., i, 

19. 

Phenylsuccinic acids, o[dical activity 
of, and their esters (Wren), T., 210; 
A., i, 264. 

Phenylsnoeinic acid series (ATeen), T., 
210; A., i, 264; (AVren and Wil- 
liams), T., 832 ; (Wren and Still), 

a., i, 17. 

Phenyl sulphoanisylethyl ketone, and 
its ammonium salt (Pfeiffer and 
Xegreanu), a., i, 19. 

Phenyltart ramie acid, ^?j-liydroxy-, and 
its derivatives (Gas ale), A., i,*'635. 
Phenyl-U6'- and -ar-tstrahydro-a-naph- 
thylamine, 2:4-dmitro- (Green and 
Rowe), T., 972. 

PhenyltMoearbamide, o-nitro- (Arndt 
and Rosenau), A., i, 41, 
Phenylthiocarbimide, o-nitro- (Arndt 
and Rosenau), A., i, 41. 
Phenylthiolacetoacetie acid, 4-eliloro- 
2-nitro-, ethyl ester (Zinche and 
Baeu.mer), a., i, 538. 
PhenyltMolaeetone, 4-diloro-2-nitro- 
(Zincke and Baeumer), A., i, 538. 
Phesylthiolamine, 4-ehloro-2-iiitro-, and 
its beiizylidene derivative (Zincre 
and Baeumer), A., 1, 538. 
/S-Phenylthionpropionanilide, polymer- 
ide of (Woruall), A., i, 162. 

Phenyl j)-tolyl ketoxime, methyl ethers 
of (Semper and Lightenstadt), A., 

i, 437. 

Phenyltriethylsilane, p-bromo-, y?- 
eliloro-. and ^-iodo- (Gruttner and 
Krause). A,, i, 133. 
/S-Phenyltrimethylene ^glycol, and its 
acetate (Prins), A., i, 261. 
Phenyltrimethylethylenedianime, and 
its dipicrate (v. Braun, Heider, anil 
Muller), A., i, 108. 
Phenyltri-R-propylsilane, ji-cliloro- 
(GrDttnePw and Krause), A., i, 
133. 

jS-Phenyltimhelliferone methyl ether. 
See 7-Methosy-4-phcayl-X;2-heBZo- 

pyrone. 

Phloroglncinol, o-cyanoacetyl derivative 

(Sonn), a., i, 31. 

Phloroglucinolcarhoxylic acid, forma- 
tion and decomposition of (Baur), A., 

ii, 158. 

Phloroquinyl, oxidation of (Bratz and 
Y. Niembntowski), a., i, 312. 
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m’F'homm (Dslaciie), xL, i, 422. 
pinacoiie from f HESsanil Mukdeilloh), 
A., i, 291. ' 

woPlioroEeacetyleiie (Hess and Mun- 
DEELon), A., i, 291. 

PJaospliatides, estimation of (CTaocio), 
A., ii, 463. 

I2-PlLosplionioiybdiG acid (Rosenheim | 
and Jaenicks;, A., ii, 78. i 

Piiosplioras, critical temperature and \ 
pressure of (van" Laar), xL, ii, 8. ^ 

black (S.MiTSj Meyeh, and Beck), A., : 

ii, 75. ; 

iiietliod of Iiandliiig (Blount), A., ii, i 
396 . ^ ^ ; 

action of sulpliuryl and thioiiyi i 
chlorides on (N oeth and Thom son), | 
A.,ii, 229, ^ ^ ^ I 

occurrence of, in hnnian mine (Feigl), j 
xi., i, 514. I 

Pbospboriis chlorides, action of, with ' 
phenolsulphonic acids (AnschCtz ! 
and AioLiNECs), A., i, 423. i 

^r/ciiloride, action of, on aliphatic i 
alcohols (MiLOBENDZKiandBACH' i 
NOWsKi), A., i, 477,. i 

action of, on unsaturated ketones ! 
(Conant), a,, i, 74. I 

haloids, action of chromyl chloride ; 

on (Fry and Donnelly), A., ii, 167. | 
Phosphoric acid, |■^e^meabiIity of cells I 
towards (Crozier), A., i, 279. | 

dLstril'Ritioii of, in ncririal human ’ 
blood (Bloor), a., i, 557. ■ 

esters, fonnatioa of, in alcoholic ! 
fenaeiitation (Lebedev), A., i, i 
364. I 

estimation of {Shuey), A., ii, 20; j 
(Clarens), a., if, 1*28; (Gnoas- 
FELD; Toutmann), A,, ii, 129; 
(Heideniiain), a,, ’ ii, 273 ; 
(Balatiepe), xl., ii, 352. 
estimation of, gravimetncally 
(Mcmmery; Balarepp), a., ii, 
406. 

estimation of, as aramoniuin phos- 
phomolybdate (Yilliers), A., ii, 
333. 

recovery, of molyhdic acid after 
, ' estimation of (Lynah), A., ii, 365. 
estimation of, in presence of phos- 
phorous and hypophosphorio acids 
■ (TAN 'Name and Huff), A., ii, 

, 128 . ' / ■ ' 
eatiinatloE , ' of, in blood (Blook), 
A., ii, 452*. 

estimation of, colorimetrically, in 
, 'potable water (van Eck), A., ii, ' 
, 379 . 

estimation of, 'in sm-Amter of 
' {Maotsews),, .1., ' ii* 


Phosphorus 

Phosphates, anodic oxidation of 
(FiCHTER and Muller), A., ii 
439. 

in blood-serum (Feigl), A., i, 20.3, 

3.57. ^ 

estimation of, in blood-serum 
(Marriott and Haessler), A., 
ii, 20. 

estimation of, voliimetrically, in 
urine (Angiolani), A., ii, 240. 
Eypophosphorio acid, hydrolysis and 
comluetivitv of solutions of (van 
Name and 'Huff), A., ii, 108. 
estimation of, in presence of phos- 
phoric and phosphorous acids 
(VAN Name and Huff), A., ii, 

i28. 

Hypophosphates, preparation of (van 
Name and Huff), A., ii, 440. 
Metaphosphoric acid, thermal dis- 
sociation of (Balareff), A., ii, 75. 
Perphosphates, ;^reparation of (Asch- 
krnasi), a., ii, 166. 

Phosphorous acid, preparation of 
(Milobendzki and Friedman), 
A., ii, 439. 

alkyl esters of, and their metallic 
salts (Milobendzki and Saoh- 
nowski), A.,i, 477, 478 ; (Milo- 
bendzki and Szw’ejkowska), A., 
i, 479. 

tautomerism and alkylation of 
dialkyl esters of (Milobendzki 
and Knoll), A., i, 522; (Milo- 
bendzki), A., i. 523. 
aryl esters of (Milobendzki and 
Szulgin), a., i, 495. 

, estimation of, in presence of hypo- 
phosphoric and phosphoric acids 
(van Name and Huff), A., ii, 
128. 

Phosphorus organic compounds 
(Riedel), A., i,212. 

Phosphorus estimation and separa- 
tion ; — 

estimation of, in human blood-serum 
(Feigl), A., i, 50. 

estimation of, in iron and steel 
(CzAKo), A., ii, 173. 
estimation of, in urine and faces 
(Sato), A., ii, 406. 

separation of vanadium and (Kbopf), 
A.,ii, 173. 

Phosphoryl chloride, action of, on methyl 
and ethyl alcohols (Balareff), A., i, 
97. 

9-, il-, and 12-Phosphotuiigstic acids 
(Rosenheim and Jabnickb), A., ii, 

78. 

Phasphotimgstates, organic, preparation 
of (Drummond), A., i, 336. , y 
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Plotoeliemical reactionSj law of 
(Teautz), A.jiij 151. 
ideal and real (Weigeet), A., ii, 50. 
in aqueous solution (Beneath), A., i, 
290. 

reciprocal action of reducing agents on 
(WoKER and Maggi), A., i, 48. 

Piotocliemistry, application of tlie 
quantum hypothesis to (Warburg), 
A., ii, 49. 

Photolysis and electrolysis (Baur), A., 
ii, 284. 

Photosynthesis (Osterhout ; Oster- 
BoiiT and Haas), A., i, 470. 

Phototropy and thermotropy [Senier 
and GtALLAGHEe), T., 28 ; A., i, 
109. 

Phthal‘i>acetylami]aoanil, ktrahxomo- 
(Pratt and Young), A., i, 540. 
tei!mchloro- and jJetraiodo- (Pratt and 
PEEiaNs), A., i, 169. 

Phthal-2:?-amiaoazobenzene, ^efrabromo- 
( Pratt and Young), A., i, 541. 

Phthaianil, tcirabroino- (Pratt and 
Young), A., i, 540. 

3:4-£^achloro- (Pratt and Perkins), 
A., i, 169. 

tc^raiodo- (Pratt and Perkins), A., 
i, 169. 

Phthalanilic acid’, ^iSiJmchloro-, aniline 
salt (Pratt and Perkins), A., i, 168. 

Phthal-p-bromoanil, teiirabroino- (Pratt 
and Young), A., i, 540. 

Phthaici^bromoanils, ^<’^rabromo- (Pratt 
and Young), A., i, 540, 

Phthal-2;4;6-^n‘bromoanil, ^e^mbromo- 
(Pratt and Young), A., i., 540. 

Phthal-2 :4:6- ^ribromophenylhydrazone, 
ifetebromo- (Pratt and Young), A., 
i, 641. 

Phthal-o-carboxyanil, ^ctobromo- 
(Pratt and Young), A., i, 541. 

Phthal-3 :4-dimethylaml, ife^mbromo- 

(Pbatt and Young), A., i, 541, 

Phthalethoxyaniis, te/rabromo- (Pratt 
and Young), A., i, 541. 

Phthal-p-hydroxyanil (Pratt and 
Young), A., i, 540. 

Phthal-^-hydroxyanil, tetrachhvo-, and 
fe^miodo- (Pratt and Perkins), A., i, 
169. 

Phthalic acid, electrical conductivity of 
solutions of salts of (Patten, John- 
son, and Mains), A., ii, 387. 
constitution and colour of derivatives 
of (Pratt and Perkins), A., i, 
167, 169, 170; (Pratt and Mil- 
ler), A., i, 171 ; (Pratt and 
Downey),, A., i, 172 ; (Pratt and 
Coleman), A., i, 175, 176; (Pjeiatt 
and B^upp), A., i, 177; (Pratt 
and Young), A., i, '640', ,541. 


Phthalic acid, <fichlorocHiodo-, di- and 
^ri-iodo-, O-iodo-S-liydroxy, and their 
aniiydrides and anils (Pratt and 
Perkins), A., i, 170. 

Phthalic anhydride, estimation of, in 
crude phthalic acid (Downs and 
Stupp), a., ii, 376. 

Phthalic anhydride, dichloro-, action of 
amines on (Pratt and Perkins), 

A., i, 169. 

• te^ruchloro-, phenylliydrazone (Pratt 
and Miller). A., i, 171. 
additive compounds of (Pratt and 
Perkins), A., i, 167. 

Phthalicsnlphinide (Zincke and Schur- 
MANN), A., i, 551. 

Phthalimide, teirahromo- (Peatt and 
Young), A., i, 540. 

A’^miodo- (Pratt and Perkins), A., 
i, 169. 

Phthal-j?-iodoanil, (fc^rabronio- (Peatt 
and Young), A., i, 541. 

Phthalnaphthylimides, ieirahiomo* 
(Peatt and Young), A., i, 541. 

Phthalnitroanils, if^i^rabromo- (Pratt 
and Young), A., i. 540. 

^ctmchloro-, and trteiodo- (Pratt 
and Perkins), A., i, 168. 

Phthalozime, iJetruchloro-, and its deri- 
vatives (Pratt and Miller), A., I, 
171. 

3:4:6-^niodo-, and its salts and deri- 
vatives (Pratt and Y^oung), A., i, 
541. 

/e^raiodo-, and its derivatives (Pratt 
and Downey), A., i, 172. 

Phthslphenylethylhydrazone, teira* 
bromo- (Pratt and Young), A,, i, 
541. 

Phthalphenylhydiazone, teirahvomo- 
(Pratt and Young), A,, i, 541. 

Phthalsemicarbazone, tetrahTomo^ 
(Pratt and Young), A., i, 541. 

Phthal-o- and -p^tolil, tetrabTomo- 
(Pratt and Y'oung), A., i, 
540. 

ieirochloro-, and fotraiodo-, and their 
derivatives (Pratt and Perkins), 
A., i, 168. 

Phthal>2 :4:5-trimethylaniI, Ifi^robromo- 
■ (Pratt and Young), A., i, 
641. 

8:4-Phthalyl-8:0-o-bea*oy!en6-5-methyI- 
phenanthridinef and its derivatives 
(Scholl and Disohenborfbe), A., i, 

307. 

Phthalylmslonic acid, constitution of 
esters of (v. Auwbrs and AuwiN- 
berg), a., i, 436. 

Physiological action, relation between 
chemical constitution and (Pym,an), 

A., i, 90, 
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riiysiological fluias, effect of iluorcscein 
oa tile antagouisiii between potass- 
ium and nraiiinm iu (Zwaaude- 
maIvEr), a., ii, 1S2. ^ 
estimation of nitrogen in (Davisson), 
A., ii, 370. 

esiimation of proteins in (Nakaseko), 
A., 11,416. 

estimation of uric acid in (Kowae- 
kicy), a., ii, 87. 

Physiology, cliemieal studies in (Heez* 
EELD and Klinger), x\., i, 47, 241, 
357 ; ii, 355. 

Physostigmine. See Eserine. 

Phytin, estimation of, in plants and 
their products (Rather), A., ii, 88. 

Phytosterols in cabbage, and in fieees 
after feeding on cabbage (Ellis), 
A., i, 361. 

Picrstnic acid, preparation of (Egerer), 
A., i, 496. 

Picric acid, detactiou of, microchemic- 
aliy (Tltkmann), A., ii, 139. 
detecJtion of, witir ferrous tartrate 
(RuPEAr), A., ii, 139. 
detection of, in urine (Rozier), A., 
ii, 179. 

and its deiivatives, detection of, in 
urine (Ganassini), A., ii, 374. 
estinsatioii of, colorimetricaily (La* 
PORTE), A., ii, 178. 

Picric acid, ifchloro-', preparation of 
(WiLLSTATTEE and Schulel), a., i, 
399. 

Picrotosin, detection of, mierocliemieally 
(Ten MANN), Am ii, 139. 

4-Picryitliiol-l-etliylbenzeae (Pollak, 
V. Fiedler, ami Roth), i., i, 499. 

Piezometer (Leduc), A., ii, 155. 

Pigments, extraction from plants 
’ (WiLLSTATTEE arid Sohudel), 
Am i, 399. ^ 

azo-dyes used in the manufacture of 
(Badischb Anilin- & Soda-Fab- 
EIK], A., i, 239. 

nitrogenous, of molasses (Friedrich ; 
Stanek), Am i, 157. 

Pilocarpine, infiuence of, on respiratory 
metabolism (Keleman), A. , i, 511. 

Pinacone,. action of sulphuric acid on 
(Dklaceej, a., i, 423. 

Plne-trood, lignin from (Klason), A., i, 
59. 

C'olotir reactions of constituents of 
{ WlCHlLAHS aid L.4NGE), A. , i, 151. 

Pincresmol, anhydride of (Bamberger 
and .V. iLiMBCTEa), A., i, 120. 

Pipftrazlae, prepratioa of (Pratt and 
toDKG), Am i, 548. ' 

Piiwidini^ reaetions of, with organic, 
haloids is , ether solution , (Powell 
wd Dehs), a., i,, 123. , ; ■, 


a-Piperidinoglyosylic acid, ethyl ester 
and amide dichlorophenylliydrazone 
(BiiLO’W and Hirss), A., i, 48, 
S-Piperidylacetone. See a-2-PiperidyI- 
propan-jS-oiie. 

a-Piperidyiethylalhine. See 2-Propyi- 
piperidine, 2-a-hydroxy-. 

S-Piperidyl ethyl ketone. See a-2- 
Piperidylpropan-a*one. 
j3 -2-Piper idylpropldehyde (Hess and 
Eichel), a., i, 33. 

a-2-Piperidylpropan-j3-oi, action of 
formaldehyde on (Hess and Eichel), 
A., i, 36. 

a-2-Piperidylpropaii-a- and -i8-ones, 
and their derivatives (Hess and 
Eichel), A., i, 35. 

Piperonalpiperyihydrazone (AFein- 
HAGEN), T., 585 ; A., i, 395. 
Piperonoin oxalate (Adams, W^irth, 
and French), Am i, 166, 
Piperonylidene-4-bromo-2-iodoaii2lme 
(Dains, Vaughan, and Janney), 
A., i, 340. 

Piperylhydxazones (Weinhaoen), T., 
585 ; A., i, 395, 

Pipette, safety (Behrman), A., ii, 20. 
Placenta, human, arginine in (Hard- 
ing and Fort), A., i, 417. 

Placenta tissue, e-stimation of urea and 
ammonia in (Hammett), A,, ii, 
250. 

Planeheite, identity of sbattuckite and 
(Zambonini), A.j ii, 170. 

Plants, mierochemistry of (Molisch), 
A., i, 247. 

action of acids on (Onodera), Am i> 
149. 

distribution of aluminium in (Stok- 
LASA, SeEOR, ZDOBNICKf, TyMIGH, 
Horan, Nemeg, and Cwach), A., i, 

475. 

composition of “ agsimilation-seere- 
tion” in (Mf^ybr), A., i, 245. 
assimilation of carbohydrates by 
(Bokorny), a., i, 366. 
soluble carbohydrates in the leayes of 
(Kylin), A„ i, 245. 
assimilation of carbon dioxide by 
(WiLLSTATTEE and Stoll), A., i, 
207 ; (IVaterman)j Am i, 518. 
occurrence of carotin in (Gill), A., i, 

476. 

flavone derivatives in (Shibata and 
Hagai), A., i, 331. 
toxic action of hydrocyanic acid on 
(Bebnchley),, A., i, 95., 
formation of iniiliu in (Colin), Am h 
151. 

manganese in drugs extracted from 
(Wes'tjian and EowAy), ^ A*f b 
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PlaatSj distribution of some rarer metals 
in (Robinson, Steinkoenig, and 
Miller), A., i, 331. 
assimilation of nitrates and nitrites by 
(Baudlsch), a., i, 474. 
preparation of nucleic acids from 
(Clarke and Schryyer), A., i, 
130. 

influence of organic compounds on tlie 
development of (Ciamician and 
Ravenna), A., i, 93, 473 ; (Fun- 
chess), A., i, 150. 
extraction of pigments from (AYill* 
STATTER and Schueel), a., i, 399. 
e fleet of potassium on the growth. 

of (Weevehs), a., i, 518. " 
action of potassium permanganate on 
peroxydases in (Bunzel and Has- 
sellring), a., i, 86. 
cultivated and wild, relative acidity of 
the sap of (Campbell), A., i, 475. 
green, toxic action of galactose and 
mannose towards (Knudsen), A., i, 
95. 

medicinal, of the Philippine Islands, 
constitue.nts of (Brill and Wells), 
A., i, 283. 

estimation of ciesium and rubidium in 
the ashes of (Robinson), A., ii, 132. 
estimation of carbon dioxide in the 
respiration of (Gurjar), A,, ii, 82. 
and their products, estimation of 
phytin in (Rather), A., ii, 88. 
Plant ceils, measurement of osmotic 
pressure in (Hofler), A., i, 2S3. 
Plant sterols (Ellis), A., i, 420- 
Plant tissues, relation between acids 
and bases in (AnbriS), A., i, 56. 
swelling of, in water (Stiles and 
J5rgensen), A., i, 94. 

Platinum, A'-spectra of (Lilienfeld 
and Seem ANN), A., ii, 383. 
adsorption of gases by (Langmuir), 
A., ii, 430. 

catalytic reduction of aromatic com- 
pounds with (WiLLSTATTER and 
Jaquet), a., i, 391. 
colloidal, precipitation of, on metallic 
surfaces (Spear and Kahn), A., 
ii, 66. 

hydrogenation of phenylpropiolic 
acid with (Paal and Schwarz), 
A., i, 343. 

substitutes for, in electrolytic ap- 
paratus (NiGOLABiOTand Bouhet), 
A., ii, 425. 

Platinum compounds with hydroxyl- 
amine (Tschugaev and Tschern- 
JAEV), T., 884. 

Piatinichloiides, hydrated, dehydra- 
, ’ tion of (Del^fike and Boussi), A., 
ii, 322. 


Poison, East Indian, for fish (Ishi- 

kawa), a., i, 94. 

Poisons, action of, on plants (Brengh- 
ley), a., i, 95. 

Poisoning, lacquer (Toyama and Ka- 

yaba), a., i, 143. 

Pollen, and its diseases (Koessler), A,, 

i, 519. 

fscPoly-acld3(RosENHEiM and Janicke), 
A., ii, 19, 4S, 77. 

Pol3n3iorphism and isomerism (Pfeiffer 
and Klinkert), A., i, 344. 

Polyneuritis in birds, and its prevention 
(Butcher and Collate), A., i, 561 ; 
(Sugiura), a., i, 562. 

Pomegranate tree, alkaloids of (Hess 
and Eichel), A., i, 33, 34, 404, 

Potash deposits, clieinical changes in 
(Rozsa), a., ii, SO. 

from Dallol (Eritrea) (Giua), A., ii, 

448. 

Potassamide, molten, electrolysis of 
(Wohler and Stang-Lund), A., ii, 
397. 

Potassium, ionisation and resonance 
potentials of (Tate and Foote), 
A., ii, 94. 

specific heat of (Eastman and Eode- 
bush), a., ii, 149. 

occurrence and physiological value of, 
in plants (Weevers), A., i, 518. 

Potassium bromate, effect of, on enzyme 
action (Falk and Winslow), A., i, 
274. 

j:7oZybromides and ^?£>/ylodides, equili- 
bria of (Link ART), A., ii, 68. 
carbonate, action of alkali hydr- 
oxides on (Belloni), a., ii, 231. 
cobalt carbonate (Applebry and 
Lane), T., 612; A., ii, 313. 
chloride, conductivity' of solutions of 
(Weiland), a., ii, 56. 
and sulphate, equilibrium of sod' 
ium chloride and sulphate witn 
water and (Blasbale), A., ii, 
231, 232. 

bichromate, colloids produced by the 
action of stannous salts with (W ITT), 
A., ii, 321. 

hydrosulphide, action of a mixture of 
potassium cyanide and, on ethyl 
hypochlorite (Gutmann), A., i, 98. 
hydroxide, additive eompounds of 
organic compounds with {Dehn and 
Merling), A., i, 67. ^ 
jjcmanganate, use of, in an electric 
cell (Warrington), A., ■ 

preparatiou of W/lOO-solutiou of 
(Halverson and Bergeim), A., 
ii, 123. ' 

■oxidation of acetone by (Witzh- 
, MANN), 'A,, i, 58. 
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Potassium alum, crystal structure of 
(Niggli), a., ii, 315. 
polysiilpiiides (Thomas and Rule), 
A.j ii, 43. 

Potassium organic compounds : — 
codeine and narcotine (Kakshit), T., 
467 ; A., i, 350. 

cyanide, action of, on permeability 
(Osteehout), a., i, 472. 
action of a mixture of potassium 
liydrosulpbide and, on etbyl 
bvpocblorite (Gutmann), A., i, 
98. . 

action of narcotics and, on water- 
fleas (Buytekdyk), a., i, 468. 

Potassium detection, estimation, and 
separation - 

detection of, by means of light-filters 
(Herzog), 205. 
estimation of (Blount), A., ii, 174 ; 
(Ehue), a., ii, 274; (Vurtheim), 
A., ii, 371 ; (Steel), A., ii, 407 ; 
(Huttnee), a., ii, 454, 
estimation of, gravimetrically (Garola 
and Braun), A., ii, 131. 
estimation of, with the refractometer 
(Shippy and Burrows), A., ii, 
131. 

estimation and separation of sodium 
and (Kitziriak), A., ii, 82. 

Potential of alioys (Tammann), A., ii, 
448. 

produced by the flow of electrolytes 
■ through capillary tubes (Kruyt), 
A., ii, 289. 

ionisation and resonance, of elec- 
trons (Tate and Foote), A., ii, 
94. 

normal, of ions, calculation of (Herz- 
eeld), a., ii, 289. 

Potential difference, formula for (Pales 
and VosBURGH), A., ii, 424. 

Powders, smokeless, estimation of acet- 
one m,{PiERONi), A,, ii, 464* 

Precipitates, formation and collection of 
(Brother), A., ii, 124. 
flocculation of (Pickering), A., ii, 
189* 

settling of (Tillisch), A., ii, 368. 

Pressure, internal, and solubility (Hilbe- 
branb), a., ii, 65. ' 

Prieeite as' ' a distinct mineral species 
(Larsen), A., 

Pr©|»tte, a»-%?todhlGro-, eryoscopic 

: constant of (BdESiAENand Benibic- 

' ' TOs), A., ii, 156. '' 

e^fc/oPropane derivatives (Kohler, Hill, 
and Bigelow), A., i, 72; (Wibman), 
A*, i* 347* 393* 

Propionic acid, esters, physical proper- 
ties of (Mathews and Fatille), 
A., 1, 153 * . " 


Propionic acid, estimation of, and its 
separation from butyric and pro- 
pionic acids (Crowell), A*., ii, 137. 
halogen-derivatives, relative stabili- 
ties of (Simpson), A,, i, 250. 

Propionyialauine, j8-iodo- (Baumann 
and Ingvaldsen), A., i, 455. 

5- Propionylcoumarin (Widman), A., L 
348. 

1:2-Propionyleiiebenziminazole (Meyer 
and Ludehs), A., i, 451. 

2- Propionyl-4-inethoxyphenol (v. Au- 
WERS and Muller), A., i, 30. 

6- Propionyl-8-methoxyphenol, 6-a- 

chloro- (y. Auivers and Muller), 
A., i, 30. 

a-Propionyl‘a3‘phenacyIideiiecoumaric 
acid, ethvl ester (Widman), A., i, 
348. 

3 -Propionyl- 3 :4-phenacyHdenecoumarin 
(Widman), A., i, 348. 

Propiophenone, a-bromo-, properties and 
reactions of (v. Auwers), A., i, 
18. 

a-Propoxy-^-ethyibutan-i8-ol (Palo- 
maa), a., i, 522. 

a-Proposy-3-methylpropan-^-ol (Palo- 
maa), A., i, 522. 

a-?i-Propoxy-/3-'?i-propylpentan-j8-ol 
(Palomaa), a*, i, 522. 

7i-Propyl iodide, relative activities of 
methyl iodide, ethyl iodide and, with 
sodium a- and i3-iiaphthoxides (Cox), 
T., 666 ; A., ii, 356. 

n- and 2 > 0 “ Propyl hydrogen phosphites, 
metallic salts of (Milobendzki and 
Szwejkowska), a., i, 479. 

o-^i-Propylaminoglyoxylic acid, ethyl 
ester dichluropheny Ihydrazone (Bulow 
and Hess), A., i, 42. 

3- j?-wPropylbenzyM-benzyUdeneind* 
ene (Bernthsen), A., i, 487. 

1 -jp-isoPropylbenzyiideneindene ( Be en- 
thsen), a., i, 487. 

3-p-25oPropyibenzylindene(BERNTHSEN), 
A,, i, 487. 

Propylcarapholenic acid, and its amide 
and nitrile (Haller and Louyeier), 
A., i, 397. 

a-isoPropylcinnamic add (Sohaar- 
SOHMIDT,GEORGEACOPOL,andHEBZEN- 
berg), a., i, 482, 

Propylene chlorobydrins, formation of 
(Smith), A., i, 370. 

8-fsoPropylindette> (Thiele and Mbrok), 
^A., i, 485. 

4^-isoPropyl-2-pbenyliHatogen, 6 - eyano- 
(Peexfeer and 'Klinkbrt), A., i, 
344., 

Propylphosphiiuc acid, dipropyl ester 
, (Milobendeki ^and'S^iULGiN), A., 

' 495. ' , . , 
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2-Propylpi|)eridme, ‘J^a-hydrcxj^-, syn- 
thesis of (LillTENSCHLAGEIl aild On- 
SAGEii), A., i, 306. 

4'-4’oPropylstilbenej nitrocyano-deriva- 
tives (Peeiffer and KlinivErt), A., 
i, 344. 

2-Propyltetraliydrofiiranj y-bromo- 
(Hamonet), a,, i, 421. 

o-w-Propyltbioglncoside (Schneider, 
Serf, and Stiehler), A., i, 253. 

Protalbic acid, distribution of nitrogen 
in (Kennedy and Gurtner), A., i, 
83. 

Proteins, cliemistry of (Herzfeld and 
Klinger), A., i, 47, 87, 241. 
synthesis of, by moulds (Boas), A., i, 
330. 

ionisation of, and their action with 
neutral salts (Penn; Loeb), A., i, 
240. 

hydrolysis of (Gortner and Holm), 
A., i, 84 ; (McHargue), A., ii, 
280; (Gortner), A., ii, 416. 
action of alkalis on (Hulton*Fran- 
IvEl), A. j i, 132, 

scission of, by bacteria (Sasaki ; 

Sasaki and Otsuka), A., i, 145. 
mechanism of adsorption of electrolytes 
by (J. A. and \V. H. Wilson), A., 
ii, 260. 

effect of formaldehyde on the digestion 
of (Johanessohn), a., i, 48. 
fixation of metals by (Rebbllo- Alves 
and Benedioenti), A., i, 323. 
methylation of (Herzig, Land- 
STEINEE, Quittner, and Zipferer), 
A., i, 609. 

precipitation of, by narcotics (Meyer- 
hof), A., i, 330. 

action of nitric acid on (Morner), 
A., i, 198 ; (Knoop), A., i, 412. 
formation of sugar from (de Corral), 
A., i, 319. 

absorption of water by (Henderson 
and Cohn ; Fischer ; Henderson), 
A,, i, 316. 

toxicity and utilisation of, in various 
species of animal (Maignon), A., i, 
369* 

influence of carbohydrates and fats on 
the nutritive power of (Maignon ; 
Amar), a., i, 416. 

of cow’s milk (Osborne, Wakeman, 
Leavenworth, and Nolan), A., i, 
141. 

in diet, relation of, to milk production 
(Hart, Humphrey, and Smith), 
A., i, 465. 

detection of (Jolles)j ti, 252. 
electro-volumetric analysis of solutions 
containing ( Baker an d van Slyke), 
A.,ii,^3B0. 


Proteins, estimation of, in physiological 
fluids (Nakaseko), a., ii" 416. 
estimation of histidine in (Thrun and 
Trowbridge), A., 1, 324. 

Protein-sugar, estimation of, in Hood 
(Bierry and Eandoin-Yanard), A,, 
ii, 416. 

Froteus mlgarh^ biochemistry of 
(Miranda), A., i, 146. 

Protoplasm, permeability of, to salts 
(Troendle), a., i, 244; (Brooks), 
A., i, 471 ; (Osteehout) A., i, 471, 
472. 

Protosiloxane. See Oxosilane. 

Proat’s hypothesis and the periodic 
system (LacomeliS ; Scheringa), A., 
ii, 105, 

Prussian blue, retardation of fornsation 
of, in coiluidal aluminium hydroxide 
(Reitstotter), a., ii, 102; (Tor- 
lander), A., ii, 301 ; (FREirNDLiCH 
and Reitstotter), A., ii, 393. 

Pseudo-acids, intramolecular change 
involved in formation of (Hantzsch), 
A., ii, 299. 

Ptilolite from Idaho (Koch), A-, ii, 

122 . 

Ptomaines, formation of, in wounds 
(Berthelot), a., i, 147* 

Ptyalin, variation in the activity of (de 
Bruyne), a., i, 319. 
influence of neutral salts on the action 
of (Groll), a., i, 460. 
action of ammonium salts on (Rock- 
wood), A., i, 274. 

Pulegenic acid, preparation of (WlL- 
LACH), A., i, 428. 

Pulegenone, formation of, from menthone 
(Wali.ach and Ghote), A., i, 544. 

Pump, water, prevention of back-flow in 
(Mestrezat), a., ii, 192. 

Purine bases, detection of, in drugs 
(Tunmann), a., ii, 465. 
estimation of, in food -stalls (v. Fel- 
lenberg), a., ii, 415. 
estimation of, in nucleic acids (Feul- 
gen), A., ix, 464. 

Putrescine phos|diotangstate (Drum- 
mond), A., i, 336. 

Pyknometer, improved (Keidle), A., ii, 

32, 

apparatus for cleaning (DugardIn), 

A., ii, 259, 

Pyramidone, detection of (Mayrhofer), 

A., ii, 465. 

Pyran derivatives, pieparatioB of (v. 
Braun and Kohler), A,*, i, 121. 

Pyranolderivatives, synthesis of (Chat- 
ter Ji and Ghosh), ' 7. , 444 ; A^,„i, 

303. 

Pyranthridine (Scholl and Bisohkn- 
dorfee), a., i, '30B. 
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PyraatliridoHej synthesis of (Scholl and 
Bisghkjjdorfeii), a., i, 307. 

Pymntliroiie, dibromo- (Scholl and 
Neubehoeii), a., i, 48 A 

Pyrasole deriYatives, constitution of 
(Daixs and Harger)? A., i,^23S. _ 

Pyridine, osmotic pressure of lithium 
chloride, sib’er nitrate and sucrose 
in (Koenig), A., ii, 432. 
compounds of phenol and cresols with 
(Skihiiow ami Binmore), A., i, 
547. 

Pyridine hases, estimation of, in am- 
monia and its salts (Hahyey and 
Sparks), A., ii, 180. 

PyTidme-2:3:6-tricarboKylic acid (Eck- 
ert and Louia), A., i, 79. 

Pyrimidines (Johksok), A,, i, 81. 

Pyrites, crystalline structure of (Beck- 
EKKAMP), A., ii, 9. 

estimation of sulphur in (Karaogla- 
Kow and P. and M. Dimithow), 
A., ii, 126 ; (Martik), A., ii, 
380. 

Pyxolnsit© from Virginia (Watsoh" and 
Wherry), A., ii, 448. 

Pyronine. constitution of (v. Bhatjn), 
A., i, 450. 

Pyrquinacridine, and its salts (Bratz 
and Y. Niementowski), A., i, 313. 

Pyrq.ui 2 iacridmecarbosyiio acid (Bratz 
and Y. Kikmektowski), A., i, 312. 

Pyr^ninacridmedicarbosylic acid, and i 
its salts and derivatives {Bratz and ! 
ITiementowski), a., i, 312. 

Pyrrole, action of ethyl nitrite on 
(Cesmako), a., i, 77. 

Pyrrole-blacis (Angeli), A., i, 547. 

P;yriyl methyl ketones, condensation 
of furfunddehyde with (Einzi and 
Vecohi), a., i, 447. 

Pyruvic acid, production of, biochemi- 
cally, from lactic acid (BIazjS and 
Ehot], a., i, 91. 

physiological effects of injection of 
(Kaegzag), a., i, 205. 
hydrazone of, reduction of (Dararsky ' 
and Peabhaeae), A., i, 506. 


Q. 

Qnaatnm. theory and paramagnetism 
(Ebichi), A., ii, 185« , 
ftnart®, ciystalline structure of (Beckeh- 
Kamr), a., ii, 9. 

ftminaoridone^ninoae, and i^initro-, and 

thei? salts (Lesj^ia3^ski), A., i, 406. 
QnMc Mid, constitution of (Bmbe), 
A., i, 265. : ■ 

tilmeluft, , Aibrofflo- (Eabi and 
Kihulie)^ ' A,, % .303. ; „ , ■ ' ■ 


Quinine, synthesis of (Babe and 
Kindler), a., i, 303. 
excretion of, and its estimation in 
urine and in blood (Hartmann 
and Zila), A., i, 328. 
derivatives, action of, on diphtheria 
bacilli (ScHAEFEBii), A., i, 93. 
detection and estimation of, in blood 
and urine (Ramsden and Lipkin), 
A., ii, 251. 

detection and estimation of, in urine 
(P^.pin), a., ii, 414, 415. 

Quinine alkaloids, disinfectant action 
of, on pathogenic bacilli (Bieling), 
A., i, 243. 

Quinol, in the bark of trees (v. Lipp- 
mann), a., i, 246. 

fsoQuinoline derivatives, synthesis of 
(Kaufmann and Durst), A., i, 122. 

Quinolines, amino-, and nitroamino-, 
and their toluenesulphouyl deriva- 
tives {Kaufmann, Zeller, and Mar- 
ton), A., i, 124. 

Quinolinedicarboxylic acid (Farb- 
werke vorm. Meister, Lucius, k 
Bruning), a., i, 548. 

Quinolyl chloride (Karreii), A., i, 89. 

4-Quinolyl-2“pyrryIcarhmol (Karrer), 
A., i, 3S. 

4“Quinolyl-2'pyrryI ketone (Karrer), 
A., i, 38. 

Quinones, binuclear, chemical action of 
light on (Meyer aiul Fckert), A., ii, 
385. 

Quinoneimide colouring matters, and 
their absorption spectra (Keiir- 
MANN and Sandoz), A., i, 125, 
126 ; ii, 344 ; (Kehrmann, Bandoz, 
Rochat, and Boubis), A., i, 126. 
cyclic, constitution of (Kehrmann), 
A., i, 449. 

Quinonoid colouring matters, structure 
of (Fieez and Koeciilin), A., i, 549. 


B. 

Eadioactive elements, nomenclature of 
(Meyer and v. Schweidlee), A., , 
ii, 94. 

valency, average life and ray emis' 
siou of (Kohlweiler), A., ii, 286. 
gases, distribution of, in the atmo- 
sphere (Hess and Schmidt), A., ii, 

213. 

minerals in Bavaria (Henrioh), A., 
n, 96, 

from South India (Smebth and 
Watson), A., ii, 96. 

Italian (FraNOESCONI, GrBAKAtA, 
Bieddu, and Angeling), A., ii, 

.'421, 
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Eadioactive minerals from Sardinia 
(Seiuxa), a., ii, 348. 
substances, colloidal properties of 
<Lachs), a., ii, 95. 

Eadioactivity of water. See tinder 
Water. 

Eadiotborium, life-period of {Meitnee), 

' A., ii, 347. 

disintegration constant of (Walter), 
A., ii, 51. 

Eadhtm, wave-length of tlie T-rays of 
(Kohlrausch), a., ii, 386. 
chemical action of tlie penetrating rays 
of(KAiLAN), A., i, 206. 
properties of the active deposit of 
(LIatner), a., ii, 419. 
emanation. ScelN’iton, 
sulphate, solubility of (Lixd, Under- 
wood, and Whittemore), A., ii, 
144, 

estimation of (Barker), A., ii, 371. 
estimation of, in sea-water from the 
China Sea (Weight and Heise), 
A., ii, 420. 

Eaffinase, occurrence of (Kuriyama), 
A., i, 328, 

Eafidnose, physiological behaviour of 
( Kueiyama), a., i, 328. 

Eagweed, constituents of the pollen of 
(Koeshler), a., i, 519. 

Eain-water. See under Water. 

Eandannite. See Diatoniite. 

Eats, inlluence of the growth -promoting 
substance on the nutrition and meta- 
bolism of (Drummond), A., i, 358. 

Bays, canal, effect of, on metallic salts 
(Ohlon), a., ii, 285. 

Rontgen, spectra of (Vegard), A., ii, 
93, 94, 144. 

absorption of (Owen), A., ii, 2S4. 
absorption coefficients for (Glogk- 
ER), A., ii, 144. 

a-Eays, scattering of, and the magneton 
theory (W^ebster), A., ii, 144. 

Eeduoiag agents, reciprocal action of, 
in pliotochemical experiments (Woker 
and Maggi), A., i, 48. 

Eednetion in organic liquids (Abeious 
and Aloy), A., i, 150. 

Refraction and optical activity of liquid 
crystals (Stumpf), A., ii, 209. 

Eefractivity and keto-enolic taiitomerism 
(Le Bas), a., ii, 281. 
of saturated and unsaturated com- 
pounds (Lb Bas), A., ii, 49, 
281. 

Eefractometer, immersion, use of (Ban- 
I)ALL)j A./ii, 367. 

Eennin, action of (Hammarstbn), A., i, 
459, '510. ' ^ . 

estimation ' of, , in ^ gastric juice 
(Michaelis), a., ii, ' 468. 


Rcsacetoplieaoae methyl ether, aj-bromo-. 
See 4 -Methoxy phenyl bromome- 
tliyl ketone, 2-liydroxy-. 
cD-chloro-. See 4-lIetiioxypheiayl 
chlorometliyl ketone, 2-hydroxy-, 
w-iodo-. See 4-Metiioxypheiiyl 
iodomethyl ketone, 2-liydroxy-.** 
Eeslns (Bamberger and v. Klimburg), 
A., i, 120. 

constituents of (Zikke and Lies), A., 

i, 393 ; (Lieb and Zinkp:), A., i, 502. 
Resorcinol, 6-chloroacetyl derivative 

(Sonn), a., i, 31. 

1-methvI ether (Gomberg and John- 
.sox),''A., i, 112. 

Eespiration, measurement of (Ostee* 
H(3Ut), a,, i, 402. 

(plant), effect of ansestheties on 
(Haas), A., i, 470. 

Respiratory exchange, apparatus for the 
study of (Prince; Henderson), 
A., i, 136. 

metabolism (de Corral), A., i, 319. 
influence of atropine and pilocarpine 
on (KelemAxN), a., i, 511. 
Rhodium : — 

Ehodochlorides, hydrated, dehydra- 
tion of (Delepine and Boussi), A., 

ii, 322. 

Rhodium organic compounds 
complex ammiue salts of (Jaegeb), 
A., i, 7. 

complex oxalates of (Jaeger), A., !, 3, 
Rice bran, fat from (Weinhagen), A.? 

i, 56. 

Ricinine (Bottcher), A., i, 304. 
Ricininic acid, ])reparation and deriva- 
tives of (BoTTcnER), A., i, 305. 
Ricinstearolic acid, ethyl ester, di- 
iodide of (Riedel), A., 1, 289. 

Rickets, effect of diet on the production 
of (Mkllanby), a., i, 280, 

Ring closure, theory of (Meyee and 
LtrDER,s), A,, i, 450. 

Rock salt. See Sodium chloride. 
Rosaniline, synthesis of, by Heumann’s 
reaction (Fiebz and Koechlin), A., i, 
549. 

Rotatory power and chemical constitu- 
tion of optically active compounds 
■ (Clough), T., 526; A., ii, 255, 
Rubber. See Caoutchouc. 

Rubidium cliloride, double chlorides of 
(Vbkmande), a., ii, 397. 
estimation of, in plant ash (Eobin- 
■soh), a., ii, 132. 

S. , 

^'Saccharin” {Q-bc?isaiesiiJphmide)f .ana- 
lysis of (Eichmond and Hill), 

339. 
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Saccliariiicar'boxylic acid.” See 
Plithalicsialpliinide. 

Safety valve (RiTTEXHorsE), A., ii, 358. 
SaIicyiaHeliyde-2:4*<iicMoroplienyl- 
kydrazona (BiiLow and Hess), A., 

314 . 

Salieyialdeliydepiperylliydrazoiie 
(AVeixhagen), T., 585 ; A., i, 395. 
Salicylic acid, constitution of (Watee- 
MAX), A., i, 154. 

dissociation of, on Seating (Baub), 
A., ii, 157. 

basis barium salt (Belloni and 
BACCi), A., i, 64. 

and its salts, behaviour of, in the 
organism (Haxzlik), A.,!, 142. 
metlivl ester, association of, in benzene 
(Inxes), T., 431. 

Salicylic acid, |?-amino*, phenyl ester, 
acetyl derivative. See Saiophen. 
Saiicylideneaniline, 5-nitro-, and its 
aeety i derivative ( v. Atjwebs), A. , i, 196. 
Sallcylidenebenzoyiacetone, and its an- 
hyarohydrocliloiide (Ceattebji and 
Ghosh), T.,447. 

Salicyluric acid, detection of, in urine 
(Haxzlik), A., i, 142. 

Salinity, measurement of, by means of 
electrical conductivity (Weibel and 
Thiteas), a., ii, 368. 

Saioplien {’p-mctylamiinoplmfijl salicyl- 
ate), preparation of (Bhewstee), A., i, 
308. 

Salt. See Sodium chloride. 

Salt deposits, oceanic, equilibria in 
(Janecke), a., ii, 70, 313. i 

from Dallol (Eritrea) (Giua), A.,ii,44'8. 
Salts, electrical conductivity of aqueous 
solutions of (Ghosh), T., 449 ; A., 
ii, 215. 

difasion of, into colloids (Tabokobo), 
A.,ii, 432. 

prevention of creeping of, over the 
sides of dishes (Robixsox), A., ii,74. 
antagonistic action of (Ostekhout), 
A., i, 471 ; {”VAX Oxen), A., i, 472. 
of organic acids, optical and chemical 
processes in the formation of 
(Haxtzsch), A., ii, 4. 

Salt solutions, osmotic pressure of 
(Ghosh), T., 707 ; A., ii, 392. 
physiologically-balanced, origin of the 
, conception of(LoEB), A., i, 359. 
Samariam, atomic weight of (Stewaet ■ 
and James}, A., ii, 44. ^ 

SampMre oil. constituents of {DebIibixe 
and BE Bilsitxtb), A. , i, 120. ■ 
Saadetttrood, colouring ' matters of 
(O^Neiel and Fintix), T., 125 j 'A., . 

, ‘ ' , ■ ' 

total »dREa;Kixl'T.i"i8§': ■ 

A., i, m 


, n- and zs<)-Santalin, and their acetyl de- 
I rivatives {O’ITeill and Perkin'), T., 
i 127, 131 ; A., i, 182. 

‘ Santalone (O’Neill and Perkin), T., 
i 138; A., i, 182. 

I Santol (O’Neill and Perkin), T., 137 ; 
I A., i, 182. ^ 

i Santonin, oxidation of, with organic per- 
' acids (Cfsmano), A., i, 434. 

Santonin, ehloro- (Citsmano), A., i, 
435. 

Saponification, veloci ty of. See Y elocity. 
Saponins (Swegel and Meyer), A,, i, 
302. 

excretion of, and their Inemolytic 
action (Fieger ; Back), A., i, 325. 
Sarothamniue, and its derivatives 
(Valeur), A., i, 350. 

Sai'otlmnniis seoparms (broom), alkaloid 
from (Yaleur), A., i, 350, 403. 
Saturated compounds, refractivity of 
{Le Bas), a., ii, 281. 

Schiff’s bases, bromides of (Fraxzen, 
■Wegrzyx, and Keitschewsky), A., 
i, 10. 

Scoparin, constitution and derivatives 
of (Herzig and Tiring), A., i, 503. 
Scopoline, degradation of (Hess), A., i, 
404. 

Scurvy in guinea-pigs (Harden and 
Zilva), a., i, 562. 

Sea water. See under Water. 

Sea weeds, biochemistry of (Kylin), A., 
i, 476. 

Selenium, equilibrium of aluminium and 
(Chikashige and Aoia), A., ii, 114. 
equilibrium of antimony and (Chika- 
shi(4E and Fujita), A., ii, 116. 
equilibrium of, with cadmium and 
with zinc (Chikashig^ and Kuro- 
sawa ; Chikashige and Hiko- 
saka), A.,ii, 112. 

equilibrium of, with iodine and with 
sulphur (Beckmann and Platz- 
hann), a., ii, 229. 

Selenium hydride. See Hydrogen 
selenide. 

oxide, new (v. Konek), A., ii, 309. 
(fzoxide, reduction of, in the Bunsen 
fiarae (Parish), A., ii, 309. 
compound of oxalic acid and (Gass* 
MANN), A., i, 2. 

Selenic acid, action of iron on (TFT- 
ton), A., ii, 193. 

estimation of, volumetrically 
(Moser; and Pjunz), A., ii, 451. 
SMenious acid, estimation of, volu- 
metrically (Moser and Prinz), A., 
ii,'45L , 

Selenium organic compounds, aromatic 
(FaRBWBRKE' vorm. . ^ Meister, 
■'Lhoihs, & Bbhking}, a., i, 218. 
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Selenium, detection of, in sulplmric 
acid (Palet), A., ii, 127. 

Selenometliylene-'bliie bromide. See 
3 : 6~Tetram ethylfZiaminopbenazselen- 
oniiim bromide. 

Selenowotrehalose (WiiEDE), A., i, 7. 

a-Semioarbazido-;S-piienylpropionic 
acid, ethyl ester (Darapsky and 
BERaEii), A., i, 508. 

Semicarhazones (v. Auwers), A., i, 
193. 

Serum, formation of enzymes in, after 
injection of sucrose (Eohmann), 
A., i, 138. 

invertase in (Boissevain), A., i, 321. 
estimation of ammonia in (WiESs- 
mank), A., ii, 332. 
estimation of tlie hydrogen ion con- 
centration of (Homer), A., i, 137. 

Serums, clinical value of freezing-point 
determinations of (Eigenberger), 
A., i, 512. 

Shark liver oil, constituents of 
(Tsujimoto), a., i, 89. 

Shattuckite, identity of plancheite and 
(Zambonini), a., ii, 170. 

Shogaol, and its derivatives (Nomura), 
A., i, 447. 

Siaresinol, and its derivatives (Zinke 
and Lieb), A., i, 398. 

Silane, mono- and dAhromo- (Stock 
and SoMiESKi), A., ii, 110. 
^fijSmchloro- (Stock, Somieski, and 
Wintgen), a., ii, 111. 

Silica. See Silicon dioxide. 

Silica-glass, use of, in mercury stills 
(Hostetter and Sosman), A., ii, 76. 

Silicic acid. See under Silicon. 

12'Silicomolyhdic acid (Rosenheim and 
Jaenicke), a., ii, 78. 

Silicon, resistance limit of mixed crystals 
of iron and (Tammann), A., ii, 235. 

Silicon compounds, nomenclature of 
(Stock), A., ii, 110. 

Silicon hydrides (Stock and Somieski), 
A,, ii, 110, 361 ; (Stock, Somie- 
ski, and Wintgen), A., ii,110,lll. 
dJtoxide {silica), equilibrium of 
alumina, lime and (Neumann), 
A., ii, 441. ■ 

equilibrium of alumina, magnesia 
and (Rankin and Merwin), 
A., ii, 199. 

solubility of (Lenher and Mer- 
eiul), a., ii, 43, 

filtration of. (Nioolarbot and 
Koenig), A., ii, 241. 

Silicic acid, occurrence of, in feathers 
of birds (Gonnermann), A., i, 
''' 465. 

gels, preparation of (Holmes), 

. Ai, ii, 440. . ' . 


Silicon 

Silicic acid, zeolitic, estimation of, 
in soils (Gedroitz), A., ii, 370, 
Silicates, estimation of alkalis in 
(Wenger and Braxge), A., ii, 

275. 

Silicon organic compounds (Gruttneb 
and^IiRAUSE), A., i, 132 ; (Bygd^n), 
A., i, 134. 

Silicon, estimation of, in ferrosilicoii 
(Nicolaebot and Koenig), A., il 
407. 

10 - and 12-Sillcotungstic acids (Rosen- 
heim and Jaenicke), A., ii, 78. 

Silk, cocoon, constituents of (Indue and 
Hirasawa), a., i, 560. 

Silver, atomic weight of (Guye), A., ii, 

112 . 

rate of solution of, in chromic acid 
(van Name and Hill), A., ii, 

104. 

Silver alloys, with copper and gold, 
resistance of, to chemical reagents 
(Tammann), 1. , ii, 447. 
with lead and bismuth or gold (Goto), 
A,, ii, 365. 

with gold, re.^istance of, to chemical 
reagents (Tammann), A., ii, 445. 
Silver bases (sihermnmiMs), vapour 
tension of (Ephraim), A., ii, 313. 
Silver salts, first discovery of the action 
of light on (Boruttan), A., ii, 345. 
Silver arsenide (Zappi and Lanba- 
BURU), A., ii, 398. 
nitrate, osmotic pressure of, in pyrid- 
ine (Koenig), A., ii, 432. 
equilibrium of ainmoniiim nitrate, 
^ barium nitrate and (be Baat), 
A., ii, 190. 

action of sodium carbonate with, 
in solid form (Parker), T., 402 ; 
A., ii, 222. 

Silver organic compounds 
acetylide, lecture ' experiments with 
(Eggert and Sohimank), A., ii, 
228. 

carbide. See Silver acetylide. 
salts of phenols (Hunter and Joyce), 
A., i, 63. 

Silver estimation ; — 

■estimation of, voliimetrically 
(Schneider), A., ii, 206. 
recovery and estimation of^ in album- 
OS6 sliver solutions (Made), A., ii, 
464. 

Silver-asbestos (Binder), A., ii, 463* 
Sito^stan (Winbaus and EahlAn), A., 

i, 389. 

Sitostandicarhoxylic acid (Vinbaus 
and EahliIn), A., i, 3S8. 

■Sitostanol and its acetate (WindAUS 
and Bahl^n), A., i, 388. 



ii. 628 


mmx OF SUBJECTS. 


Sitostanone {Wixdaus and Eahl^ik), 
A., i, 388, 

SnoWj nitrogen, clilorine and sulphates 
io (Peck), A., i, 96. 
detection of hydrogen, selenide in 
(Gassmank), a., ii, 309. 

Soaps* refractive index of solutions of 
(LirscHXTz and Brandt), A., ii, 
253. 

adsorption of solutions of (LekhePw 
and Bishop), A., ii, 155. 

7 -allvali resin, colloidal properties of 
(Paul), A., ii, 100. _ 
estimation of fatty acids in (Boss- 
hard and Comte), A., ii, 462. 

Soap hnhbles, use of, as models of 
crystal structure (ilAESHALL), A., 
ii, 37. 

Soap films, stratification of (Perrin), 
A., ii, 41§. 

Soap solutions, hydrolysis of (McBain 
and Bolam), T., 825. 

Soda lime, action of alcohol with (Car- 
roll), A,, i, 210. 

Sod amide, molten, electrolysis of 
(Wohler and Stang-Lund), A., 
ii, 397. 

use of, in syntheses (Haller and 
Bauer), A“, i, 24, 428; (Haller 
and Louvhier), A., i, 397. 

Sodium, resonance and ionisation poten- 
tials of electron.? in the vapour of 
(Tate and Foote), A., ii, 287. 
specific heat of (Eastman and Bode- 
BITSH), A., ii, 149. 

action of solutions of, in liquid 
ammonia on antimony (Peck), 
A., ii, 168. 

Eadium alloys with mercury and 
strontium, eqiiilihrium of sodium and 
strontium chlorides with (Smith and 
Braley), A., ii, 67. 

Sodium salts, physiological effects of 
injection of (Grebxwald), A., i, 
361. 

arseoite, action of ethyl hypochlorite 
with (Gutmann), a., i, 98, 
borate, neutralisation of hydrogen per- 
oxide with (Cambe and Diacono), 
A., ii, 368. 

carbonate, action of barium sulphate 
with, ill solid form (Parker), 
T., 397 ; A., ii, 222. 

, action of cuprous chloride with, in 
. solid form , (Parker), T., 405 ; 
A., ii, 222. , '' 

, action of silver nitrate, with, in 
'Solid form (PAiiKSE), T,, 402; 

. ' A-, i'h 222., ■ , 

' hydrogen , carbonate* tmnsport of 

, earbtai, dioxide by, aolutloiis of 
, , wbr), a. ,, , I,; ' 3,55. ■ " V 


Sodium cobalt and eoj.pei' carbonates 
(Applebey and Lane), T., 610 ; A., 
ii313. 

^ercarbonate, stable, preparation of 
(Henkel & Co.), A., ii, 232. 
chloride (rod' salt), crystalline struc- 
ture of (Grosz), A., ii, 169, 
equilihrium of solutions of stront- 
ium chloride and, with amalgams 
of sodium and strontium (Smith 
and Braley), A., ii, 67. 
dissociation of (Thompson), A., ii, 
441. 

and sulpliate, equilibrium of potass- 
ium chloride and sulphate with 
water and (Blasdale), A., ii, 
231, 232. 

hydroxide, corrosion of glass by (van 
Hieuwenburg), a., ii, 19. 
hypochlorite, decomposition of solu- 
tions of (Bouvet), A., ii, 397. 
stability of Dakin’s solution of 
(WiscHO and Freiberger), A., 
ii, 198. 

end points of indicators in dilute 
solutions of (Cullen and 
Austin), A., ii, 265. 
nitrate, use of, in the manufacture of 
ammonium sulphate (Dawson), T., 
675; A., ii, 363. 

Disodium nitrite (Maxted), A., ii, 
17. 

Sodium sulphate, equilibrium of ammon- 
ium sulphate, water and (Daw- 
son), T., 675 ; A., ii, 363 ; 
(Matignon and MeyeR), A., ii, 
66, 67, 302. 

solubility of, as a means of measur- 
ing temperatures (Biciiards and 
Yngve), a., ii' 58. 

ammonium sulphate, preparation of 
(Matignon and Meyer), A., ii, 
19S. 

sulphide, action of iodine with 
(Ehrlich), A., ii, 125- 
polysulphides (Thomas and Eule), 
A,, ii, 43. 

thiosulphate, alteration in strength of 
a solution of (AYaterman), A., ii, 
404. 

parn tungstate, use in estimation of 
the metal in cyanides (Kuzieian), 
A., ii, 82. 

Sodium organic compounds, synthesis of 
(Madinaveitia and Banedo), A., 
h 

acetylide, action of, on ahlehydes and 
ketones (Hess and Mundekloh), 
A,,i,291. 

alkyioxides, kinetics and constitution 
■ of ^ueous-alcoholic solutions -of 
CWlGSC'HBIDER), A., ii, 394. , . 
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Sodium organic compounds, codeine, 
cotarniue, and narcotine (Bakshit), 
T,, 466 ; A,, i, 350. 
cyanide, hydrolysis of (Worley and 
Browke), a., i, 60. 

Sodium estimation and separation : — 
estimation of (Ehue), A., ii, 274. 
estimation of, with the refractometer 
(Shipp Y and Burrows), A., ii, i 
131. ^ 

estimation and separation of potassium 
and (McCrudden and Sargent), 
A.', ii, 82. 

Soils, acidity of (Spurway), A., i, 152 ; 
(Gillespie and Wise), A., i, 368. 
acidity of, measured by the inversion 
of cane-sugar (Bice and Osugi), A., 
i, 520. 

absorption of salts by the zeolitic 
bases in (Gedroitz), A., i, 519, 
ammonifioation in (MiY'ake), A., i, 
91. 

effect of ammonium phosphate on 
(Allison), A., i, 248. 
effect of ammonium sulphate on (Lip- 
MAN and Gerioke), A., i, 248. 
relation of bacteria to the lime require- 
ments of (Bear), A., i, 206. 
benzoic acid and |?-hydroxybenzoic 
acid in (Walters), A., i, 152. 
effect of boron compounds on (Cook 
and Wilson), A., i, 332. 
effect of quicklime on (Hager), A., i, 
247. 

distribution of some rarer metals 
in (Robinson, Steinkoenig, and 
Miller), A., i, 331. 
distribution of nitrogen in (Morrow 
and Fetzer), A., i, 248. 
action of sulphur on (Sheor), A., i, 
96. 

alkali, reclamation of (Barnes and 
Ali), a., i, 152. 

saline, improvement of (Gebroitz), 
A., i, 520. 

mechanioal and physical analysis of 
(Richter), A., ii, 280. 
estimation of humus in (Jakobsen), 
A., ii, 136. 

estimation of the hygroscopic coeffi- 
cient of (Alway, Kline, and Mc- 
Dole), A. ,ii, 47*^ 

estimation of zeolitic silicic acid in 
(Gebroitz), A., ii, 370. 

Soil extracts, estimation of nitrogen in 
.(Davisson), A., ii, 370. 

.Bolanaeem, , poisonous plants in tie 
(Petrie), A., i, 420.^ 

Solar spectrum, ammonia in the (Fowler 
;:and Gregory), A., ii, 282. 

, ■ water vapour band in the (Fowler), 
A., ii, 281. 

. ' , CXIY. ii. 


Solids, structure of (Compton), A,, if, 300. 
structure and properties of (Prato- 
LONGO), A., ii, 428. 
ionic frequency of (Bernoulli), A,, 

ii, 433. 

adsorption of gases by (L.ingmuir}» 

A., ii, 430. 

reactions between (Parker), T., 396 ; 
A., ii, 221. 

Solubility, measurements of . (Lloyb), 
A., ii, 221. 

effect of internal pressure on (Hilbe- 
beand), a., ii, 36, 65. 
in ternary mixed liquids (Holmes), 
T., 263 j A., ii, 188. 

Solution, changes in volume during 
(Baxter), A., ii, 65. 
of substances in absolute sulphuric acid 
(Odbo and Casalino), A., ii, 352. 
■Solutions, theory of (Holmes), T., 263 ; 
A., ii, 188. 

absorption of light by (Hantzsch), 

A., ii, 2. 

magnetic susceptibility of (Quarta- 
ROLi), A., ii, 426. 

ionisation in (Kenball and Booge), 
A., ii, 37. 

vapour pressure of (van Klooster), 

A., ii, 74. 

aqueous, fluidity and s|)eeiflc volume 
of (Herz), a., ii, 163. 
of double salts (Toeeance and 
Knight), A., ii, 299. 
formation of additive compounds in 
(Kenball, B ooGEjUndANBREWs), 
A., ii, 36. 

ideal dilute, kinetic theory of (Short- 
er ; Tinker), A., ii, 9. 
iso-piestic (Bouspielb), A., ii, 293. 

■ non-aqueous, electrical conductivity of 
(Ghosh), T., 627 A., ii, 348. 
Solvents, non-aqueous, reactions in (Fry 
and Donnelly), A., ii, 167. 

Specific volume. See Volume. 

Spectra, distribution of intensity in, 
excited by cathode rays (Holts- 
mark), A., ii, 283. 
of isotopes (Harkins and AeonberqI, 
A., ii, 89. 

of meteorites (Crookes), A., ii, 25. 
absorption, of solutions of idWi .and 
alkaline 'Carth metals in liquid 
ammonia 'and methylainlne f&B- 
soNandAuGO), A.,..ii, 4l7.. 
of .indicators, and their use 'in .v,oln-' 
metric analysis (Tingle)., .A*, % 

■ 236. 

of quinone-imide colomfeg' mattew 
(KmRMANN '.and, 'Sanboe), A, 
125, 126 ; ii, 344 ; .(KehmanNs 
'SANBO.Z, ,'«d 

A.,i, 126. 
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Spectra, emission, relation between ioni^ 
sation potential and (HAKimcE), 
A., ii, 385. 

^of gases (liAMBunGEii), A., ii, 210. 
liigli-lret'|iieiicy,ariil stnicture of atom's 
(Somaieefelb; Keoo), a., ii, 303. 
line, origin of (HemsaeechL A 4 
384 , 

nkra-red refleetion,of nitrates (Schaef- 
EE and Schubert), A., ii, 282." 
resonance (Wood), A., ii, 90 ; (Wood 
and Eimuea), A., ii, 91. 

Pdintgen ray (Vegard), A., iL 98, 94 
144. ’ ’ 

Spectral series, differences of atomic 
frequency and number in (Bbll) A 
ii, 3S3. ■ ’ 

Spectrocliemistry (v. Auwees), A., ii, 
341. ^ 

and constitution of tautomeric com- 
poiiJKis (t, AiTWEiis), A., ii, 3S1, 
of cyclic compounds (v. Auwers) 
A., ii, 348. 

Spherulites witli Iielicoidal windinf? 
coloration of (Gaubbrt), 
ii, 355. ’ ’ 

Spinacene, and its derivatiyes (Oiiip- 
MAN), T., 458; A., i, 295. 

Spirits, estimation of aleoliol in /’"NTag 
and Lal)^ A., ii, 411. 

Spleen, active substances in (BehlinA 
A., i, 360. ‘ " 

Bqualene (Tsejimoto), A., i, 89. 
Stacliydrine,. isolation and identiaeation 
lucerne bay (Steenbock), A.*, 

idiospbotiingstate (Drummond), A., i, 
337. * 

Standard solutions, method for taking 
aliquot portions of (Miller), a if 
80. * ’ 
Stannic salts. See under Tin. 

Stanni- and ■ Stanno-chlorides. Sec 
under Tin. 

Starch, constitution of (Saiiasik), A i 
375. * * 

soluble formation of, by moulds 

JBoas), a., i, 830. 

distillation of, in a vacuum (Pictet 
and Sauasin). A., i, 59. 
hydrol.vsis of (Blake), A., i 954 . 

^ (T. Euler), a., I, 414. 

action ^ of diastase on (BeeczelleiA 
A., 1, 131 , '* 

action of fornmldehyde on (MAaai and 
WoKEE), A,,i, 375. 

OompouiM^of iodine and (Beeoebdleb), 

foroiatioB of lact(^ from (Rohmann) 

, : 138 . ' , ' 

solution ’ (Geold), a.. 


Stars, shooting, phenomena of f?i?Rnw 
^'ET), A., ii, 439. ^ ^ 

Stearic acid, nephelometric value of 
(O.SONKA), A., ii, 277. 
eerous salt (Moeiiell), T., 116 ; A. f 
98. ’ * 

Stereochemical studies (Holmberg) A 
Lenandee),^ 

Steric hindrance (Reich, Salzmann 
and IvAWA), A., i, 14 .; (v. Beaux 
and Miktz), A., 1, 127 ; (v. Beaux 
AkivUszewski, and Kohlee), A. i’ 
and Baudisch), a!’ i’, 

iiiduence of, on biological processes 
(Baudlsch and Klaus ), A., i, 53 
Stsjensite, occurrence of (Glenk), A., 

Stiibeae, p-amino-a-cyano-. See a- 
Phenyl cinnamon itri le, a-^-am i n 0- 
i)*aniino-a)-ciano.. See a-Phenvl- 
ciniKinionitrile, _^*amina-, 
4-nitr8-3-cyano-, and 2-nitro-4-oyano. 

4 -hydroxy- (Pfeifmk and Kun- 
KEET), A., i, 344. ^ 

Stilbene-4:4'-dicarboxylic acid, methyl 
ester (Meyer and Hofmann), A., i, 67. 
btai lor preparation of pure water 
(MOSELEY and Mybes), A , ii 428 
for mercury, made of silicLgla^s 
(iiosTETTEE and Sosman), A., ii 76 
StHl-bead for distillation of ammonia 
(Hvtin), a., ii, 128. 

^*' 3 ^ 6 °^^ (Johns and Fikks), A., i, 

Sttolobhm (Chme..e velvet 

bean), globulin of (Johns and Finks) 
A., 1 , 816. 

bireptococeus laclis. See Bactermm aoidi 
l€tctis> 

strontium alloys with mercury and 
sodium, eijuilibriinn of sodium and 
strontmiu chlorides with (S.vfiTH and 
BfiALF,Y), A., li, 67. 

Strontium bromide and chloride, transi- 
tion temperatures oi; and their use 
in thermometiy (Eiohards and 
^NGve), A., ii, 58. 

ehtoride, equilibiium of solutions of 
sodium chloride and, with amalgams 
of sodium and strontium (Smith 
and Braley), A., ii, 67. 

Strontium detection and estimation:— 
detection of, iu presence of banurn 
^ (Baikoxv), a., ii, 273. , 

_ estimauou of (Winklbe), A., ii, 241. 
Alrjchnos nuz voniica, chlorogenio acid in - 
o*' (Tonmann), a. , ii, 453.. 
st^wne, bromonitro-derivatives (Beioh 

tSAjKOWSKi,’ 

and liBBEOKj, A., i, 2«2. , , , : 
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Styrenes, w-nitro-, catalytic reduction of 

(SoNN and Schellenbkho), A., i, 9. 

Styrylcbloride, o -iodo- (WeitzenbockI, 

A., i, 494. 

Styryl metliyi ketone, m-lijdroxy- 

(Nomura and Nozawa), A., i, 4S9. 

Substance, GfjHioON^, from acetalde- 
liyde-aminonia and dimetliyl diket- 
one (Diels), A., i, 449. 

CgHioOgNo, from acetaldehyde-ammo- 
nia and dimethyl diketone (Diels), 
A., i, 449. 

OgH/yOgNg, from heating l-nitrO“3:5- 
diketopiperaziiie (Dubsky and Giu- 
fachee), a., i, 188. 

CgHi^^NIo, from dimetliyliodomethyl- 
5-iodopentylammonium iodide and 
silver oxide and potaasimn iodide 
(Valeue and Luce), A., i, 102. 

C9H3L0O2N2, from furfuraldehyde, di- 
methyl diketone and nitric acid 
(Diels), A., i, 449. 

O9H12O3N2, * from furfuraldehyde and 
dimethyl diketone (Diels), A., i, 
449. 

CaHi^ON, and its salts, from formalde- 
hyde and a-2-piperidylpropan-j8-ol 
(Hess and Iichel), A., i, 36. 

CioHjaOa, and their bromides, from 
menthone (Wallach and Grote), 
A., i, 544. 

C10H17O3N3, from acetaldehyde-am- 
monia and dimethyl ketone (Diels), 
A., i, 449. . 

CiiH802N, from 2-aeetylpyn‘ole and 
furfuraldehyde (Finzi and Vecchi), 
A., i, 447. 

C11H12ON2, from henzaldehyde and 
dimethyl diketone (Diels), A., i, 
449. 

from henzahiehyde and di- 
methyl diketone oxime (Diels), A., 
i, 449. 

C]tsHioOa, from heating sodium j3- 
resorcyJate (Meazek), A., i, 72. 

CisH^ON, from a-naphthyiamine 
hydrogen arsenate and a-naphthyl- 
amine (Boon and Ogilvie), A. , i, 461. 

C1SH13O2N, from 2-acetyi-3:5-dimeth- 
ylpyrrole and furfuraldehyde (Finzi 
and Vecchi), A., i, 447. 

CiaHiftOgNa, from cinnamaldehyde and 
dimethyl ketone (Diels), A., x, 449. 

Cj 4H^303, from mowric acid and 
potassium hydroxide (Spiegel and 
Meyee), a., i, 303. 

Gi 4H|804, from leaves of Adonis /ver- 
nalis (Heyl, Haet, and Schmidt), 
A., i, 208. 

UigHigOaN, from 2:4-diacetyL3:5-di- 

' methylpyrrole and furfuraldehyde, 
(Finzi and Yecchi), A., i, UB. 


Substance, CjcHj.O,^N (two), from ethyl 
acetyldimethylpyrrolecarboxyiates 
and furfuraldehyde (Finzi and 
Yecchi), A., i, 447. 

G10H12O4N2S, from thiocyanic acid and 
benzoyl-?n-nltiophenyiethylene ox- 
ide (Bodfoess), A.,1, 231. 
C16HX3O3N3S, from thiocarbamide and 
beiizoyI-?n-nitropheiiylethyiene ox- 
ide (BAdforss), a., i, 231. 

and its pbenylliydrazone, 
from aeetylncetone and salieylalde- 
byde (Chatterji and Ghosh), T., 
448 A., i, 303. 

^i8l^i304N, from 2:5-diacetjlpy2ToIc 
and furfuraldehyde (FiNzf and 
Yecchi), A.,i, 448. 

CigHigO.NG, from pine^vood and 
nitrophenylhydrazine (Y/ichel- 
HAUS and^I^ANGB), A., i, 151. 
CjgHggOgP, from ricinstearolic acid, ' 
and phosphorus haloids (Eiedel), 
A., i, 212. 

C18H35O5P, from ricinolie acid and 
phosphorus haloids (Biedel), A., i, 
212 . 

CisHsiOaNgS, from di-;p-phcnety I thio- 
carbamide (Reuttee), a., i, 497. 
CjgHaiOsNsCl, from di-j;-pheiietyl- 
tliiocarbamide (Reutter), A., " i, 

497. 

OaiHi^Og, and its derivatives, from 
oxidation of methylenedi-jS-naphth- 
ol (Kohx and Osters,btzee), A., i, 

501 . 

C2.1H22O5, from acetylacetoiie and 
salicyialdehyde (Chatteeji and 
Ghosh), T., 449; A., i, 303. 
C37H2f)03 {-f iHgO), from benzojlacet- 
one, and salieylaldfehyde (Chatterji 
and Ghosh), T., 446. 

Substitution, effect of, in chemical re- 
actions (Feanzen), a., k'456. 

Succinnamic acids, tiuol-, stereochemis- 
try of (Holmberg and Lenander), 
A., i, 529. 

Succinic acid, ileteelion ef, in tissues 
(Thunberg), a., ii, 87. 

Succinic acids, iodo-, stereochemistry of 
(Holmberg), a., i, 523. 

Succinylmaionic acid, constitution of 
estfrs of (t. Auwers and Aupfen* 
berg), a., i, 486* 

Sucrase, action of (Golin and'CHAUDUN), 
A., i, 414;'ii, 357. 

Sucrose {saccharose: mm^sugar\ influence 
of temperature and concentration on 
■ the refractive index 'of /Solutions oi 
(Millee and Wobley), A., ii, 

181 

■ heat of combustion of (Swiestg- 
SLAtvsKl), A., ii, 32. - 
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Sucrose (sficfMarose : caRC'Siujar], osmotic 
pressure of, in pyridine (Koenig), 
A., ii, 4S2. 

iiiTersioii of (v. Eulee ; CV>lin and 
CiiArDUN), A., i, 414. 

1»Y liytlroelilorie acid (Waterman), 
i, lOi, 154. 

iiiTCrsioii aiid estiTiiation of (Kose), 
A., ii, 247. 

detection of, by the Seliranov reaction 
(Weeiiuizkx;, a., ii, 279. 

detection of, in milk (Elsdon), A., ii, 
412. 

Sagar, formation of, from proteins (be 
Cor UAL), A., i, ;il9. 

m blood {Gutmann and Adler), A., 
i, £0 (Ec;e), A., i, 356, 
in diabetes, rate of dialysis of 
(Kleiner), A., i, 356, 
iBiiaence of morpiiine on (Ross), 
A,, I, 

metahoiisni of. See Metabolism. 

excretion of, in iirino (Benedict, 
OSTERBELG, a!ld DbDLEY ; BENE- 
DICT, OsTEllBERG, and XEUWIRTH'k, 
A,, i, 322. ^ 

detection of, in iirioe (Ruoss), A., ii, 
337 , 

estimation of, in blood, microcbemi- 
cally {Fate ; ibvNG), A., ii, 278 ; 
(Bang and Hatlehoel), A., ii, 
279. 


I SnipMdes, estimritioii of, by oxidation 
I with potassium iodate (Dean), A.,ii, 

I 204. 

i Sulphites. See under Sulplmr. 

I Sulphite top entine. See Tiiri>eiitiiie. 

I Snlphoanisyl phenylethyl ketone, and 
; its ammonium salt (Pekifper and 
i Kegreanu), a., i, 19. 

■ 7R-Sulphohenzeneazo-w-pheTietidijie, and 
I its deriv'atiyes (Reyeudin, Rilliet, 

1 and Vernet), A., i, 456. 

I 3*SiiIphohenzoic acid, 6-amiiio-, prepara- 
j tion of (Farbekfabriken vorm. F. 
j Bayer & Co.), A., i, 262. 
j Sulphocarboxylic acids, azides and 
; hydrazidesof (Schrader), A., i, 44, 

! 197. 

j o-Sulphohydrazidohenzohydrazide an* 

I hydride, aud its benzylideiie deriva* 

1 tiye (Schrader), A., i, 197. 

Sulphonie acid, CigHjoCijS, from 1- 
i phenyIuaphthaleiie-2 :3 -dicarboxylic 

! anhydride and sniphuric acid 
! (ScHAAESCHMiDT and Koeten), a., 

I i, 433. 

1 Snlphonic acids, bromo- and chioro- 
; amino-, salts of (Traubb and v. 

I Deathen), a., ii, 108. 

I hydi’oxy-, aromatic, preparation of 
I condensation products of (Babisciie 

I Anilin- k Soda-Fabrih), A., I, 
i 261. 


estimation of, in urine (SIayer), A., 
ii, 85. 

Sugars, aiitoxidation of (Berczeller 
and SzEGo), A., i, 101. 
ehect of formaldehyde on the reducing i 
action of (MaggI and Woser), A., | 
ii, 22. i 

action of, on broncliial secretion (Lo 
Monaco), A., i, 466. 
colloidal chemistry of the detection of. 
by Fchiing’s inetiiod (Fischer and 
- , ; Hoorise), a., ii, 278. 
aldose, esiimatioii of (Colin and Li^- 
vm), A., ii, 461. 

reducing, estimation of, in urine (Folin 
and McEllsot), A., ii, 207. 
'estimation of, in ' urine hj Cam* 
'midge’s ' method (G arrow), A., 

' ii, 245. 

7 -fingEr 8 , eoiidwmtion ,of {Chjping*- 
ham), T., 604 ; A., i, 371 

a'iid ii'-SnlphamkohensEoic acMs, 
nranjlsalts CMflLLaR), A,, i, 383. 
t4hlyiamidofhtlia4lc wid, and its 
mefti'yl ester (ZiNcicB and Sohdr- 
KANK), A., i, 5§1,, ' 

«cM- Aniliae-j>-snlph* 

eolomiliig pattw* '(IIbeww), 
A., i» 110.' ' , 


j Sulphonylides (AnschIjtz), A., i,*424. 
i Snlphonylphenylcarhamic acid, o-amino-, 
ethyl ester and anhydride (Schrader), 
A., i, 44. 

Suiphosalioylio acid, amino-, amino- 
benzoyl derivatives (Faebenfabriken 
VORM. F. BxiYER & Co.), A., i, 113. 

Sulphur, molecular complexity of 
(Kellas), T., 903. 
allotropy of (Aten), A., ii, 193. 
and its iiiflneuce on the melting 
point (Beckmann, Paul, and 
Lieschb), A., ii, 308. ' 
colloidal, refractive index of (LiF- 
scH'iTz and Brandt), A., ii, 263. 
equilibrium of, with iodine and with 
selenium (Beckmann and Platz- 
mann), A.,.ii, 229. 

equilibrium of water and, at high 
temperatures (Lewis and Eandall ; 
Bandall and v. Bichowbky), A., 
ii, 158. 

use of,' as a mjoscopic solvent (Bbok- 
■ MANN and Flatzmann), A.,'ii, 218. 
action 0 ''f snlphuryl and 'tMonyl ehlpr- 
' ide'S m (Hobth and ThoM'Sdn), A., 
ii, '229. , 

.action of, ' on. organic' .-CO'inpeUBds 
teERD' and" Vim'Dsz- 
' .EowALfflsTh A.., ^ 
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Sulpimr, seleuiferousj composition of 
(BiiowN), A-s ii, 116. 

action of, on crops and soils (Shedd), 
A., i, 96. 

metabolism of. See Metabolism. 

Sulpbnr compounds, reversible reactions 
of (Lewis, RANDAim, and v. Bi- 
ghowsky), a., ii, 158. 

Sulpburyl cliloride, action of,, on phos- 
phorus and on sulphur (Nurth and 
Thoi^PSOK), a., ii, 229. 

TMonyl chloride, action of, on phos- 
phorus and on sulphur (North- and 
Thomson), A., ii, 229. 

Sulphur cZ'ioxide, mobility of ions in 
vapour of (Yen), A., ii, 213, 
solubilities of (Lloyd), A., ii, 221. 
liquid, solubility of hydrocarbons 
in (Moore, Morell, and Egloff), 
A.,i, 285. 

oxidation of, in air (Genelin),, A., I 
ii, 438, I 

catalytic oxidation of, in presence | 
of platinum and rhodium (Wbng- i 
er and Urfer), A., ii, 230. ! 

Sulphurous acid, estimation of, in | 
presence of sulphuric, thiosalx>huric,, ; 
and tiithionic acids (Bileeter and ! 
Wayee), A., ii, 830. ! 

Sulphites, aromatic, preparation of i 
( Bai^isohe Anilin- & SODA- 
Fabrie), a., i, 297. 

Sulphuric acid, thermal properties of 
(Porter), A., ii, 296. , 

fuming, thermal properties of ! 

(Porter), A., ii, 296. ■ 

free energy of dilution of (Bandall 
and Cushman), A., ii, 147. ^ i 

absolute, condition of sub.stances in ; 
. solution in (Oddo and Casalino), ■ 
A., ii, 189, 352. : 

reduction of, by carbon monoxide : 

(Milbaher), a., ii, 360. , 
action of, on olefines (Brooks and 
Humthrey), A., 2, 286. 
detection of selenium in (Palet), 
A., ii, 127. 

gravimetrlp estimation of, by the 
barium sulphate method (Karao- 
GLANOW), A., ii, 47, 126, 239, 
369 ; (Winkler), A., ii, 451.' 
estimation of, in presence of sul- 
phurous, thiosulphiiric, and tri- 
thionio acids (Billbter and 
Wavre), a., ii, 330. 

Sulphates, detection of (DiNiahs), A., 
ii, 82.' 

estimation of, volu metrically (Yans- 
TBBNBERGER and Baxjzil), A,, li, 
461. 

'■ '/.«tiinatiott/of, m rain and snow 
(Feok), A,, i, 96. ' 


Sulphur : — 

Sulphates, estimation of, in urine 
(Flour), A., ii, 239. 

Hyposulphites (Bine, Hl’etes, and 
Goldenzweig), a., i, 4. 
Thiosulphuric acid, estimation of, in 
presence of sulphiiric, siilpliiiroiis, 
and tritliionic acids (Billrteil and 
Wavre), A., ii, 330. 

Trithionic acid, esfciniaiion of, in 
presence of sulphuric, sul[ihurous, 
and thiosulphuric acids (Billeter 
and Wavre), A. , ii, 330. 

Sulphur organic compounds : — 
j3-naphthyl chlorides. St;e Naphthal- 
ene, jS-chlorotliiol-. 

Sulphur estimation 
estimation of, in ores (Hawley), A., 
ii, 172. 

estimation of, in copper ores (Maier), 
A., ii, 175. 

estimation of, in presence of niei^enry 
(Francjois), a., ii, 271. 
estimation of, in pyrites (Naeao- 
glanow and P. and M. Dimiteow), 
A., ii, 126. 

estimation of, volumeirically, in pyr- 
ites and sbig (Martin], A., ii, Mo. 
estimation of, in urine (Hambhrger), 
A., ii, 47. 

Sulphuryl chloride. Soc under Sulphur* 

c?-Sumaresmol, and its derivatives (Lieb 
and, Zinke), A., i, 503., 

Sunlight, formation of nitrites from ni- 
trates in, and their assimilation by 
green leaves (M'ooee), A., i, 865. 

Supraxenai glands and carbohydrate 
metabolism (Kuriyama), A., 5, 824. 

Suprarenine. See Adrenaline. 

Surface tension of solutions of alkaloids 
(Berczeller aiul Seiner), A., i, 143. 
of solutions of enzymes (Berczellee), 
A., i, 131. 

of mixed liquids (Mo,rgan and 
Griggs), A., ii, 88; (Morgan and 
Scarlett), A., ii, 39 ; (Beiiczsllee), 
A., ii, 390. 

Systems, Mnary. Sec Binary systems, 
disperse, optical properties of (Lif- 
scHixz), A., ii,, 181; (LiFscaiTZ 
and Brandt), A., it, 2,53. 
absorption of light and size of parti» 

' clesiu (Pihlblad), A.»ii, 418. 
univariant, equilibria in (Morey and 
Williamson), A., ii, 66. 

T. 

Tantalum, are spectrum of (JoeBWSKl)# 

A,, ii, 25. 

. estimation - of, , , in iron alloyS' ^ 
(Travers), A., ii, 177, 
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Tartaric acids amides and imides of 
(Casale), A.j i, 535. 
l^-aminopiienol hydrogen ester (Ca- 
sale), a., i, 535, 

(liraetiiyi ester, association of, in benz- 
ene (Ia’SES), T., 433. 
detection of salts of(GtJ5iT.^rAx, Lewis, 
and Hakris), A., ii, Sf. 
estimation of, in presence of malic 
acid b\" an optical method (Willa- 
MAX), A., ii, 249. 

Taste, Tariatioii of, y.'ith constitution 
(Komuiia and Xozawa), A., i, 43S. 
Taurines preparation of (Schmidt and 
\Tatsox|, a., i; 255. 
excretion of (Schmidt, v. Adeluxg, 
aud "Watsox), a., i, 281. 

Tantomerie compounds, spectrochem- 
istry aud chemical constitution of (v. 
ArwERS), A., ii, SSL 
Tantomerism, keto-eiiolic, and refracti- 
vity (Le Bas), a,, ii, 2S1. 

Tellniium, equilibrium of aluminium ; 
and (Chikashige and Xosit}, A., ii, | 
lU. I 

Tellurium rh'oxide, reduction of, in the 
Bunsen flame (Papish), A., ii, 309. 
Telluric acid, and its alkali salts, col- 
loidal modifications of (Rosenheim 
and Jander), A., ii, 194. 
Temperature, measurement of, by the 
solubility and transition points of 
salts (Richards and Yngte), A., ■ 
ii, 58. 

measurement of, by means of eutectic 
alloys (STEiNMETZ), A., ii, 58. 
relation between vapour pressure and 
(Ham, Ghithchill, and Ryder), 
A., ii, 292. 

high, reactions at (Lewis), A., ii, SO. 
low, measurement of (Oath aud 
Onnes), a., ii, 218, 294, 
Tereplthalic acid, and nitro-, raenthyl 
alkyl esters of (Cohen and BE Pen- 
nington), T., 57 ; xl., ii, 93. 

Terpenes and ethereal oils (Wallace), 
A., i, 428 ; (Wallacii, Walter, and 
Wolff), A., i, 439 ; ' (Wallace, 
Groti, Hallstein, JES.SEN, and 
Woodman), A., i, 410; (Wallace,' 
Gerhabdt, and Jessen), A., i, 442; 
(Walla CH and Standaceee), A., i, 
444 ; (Wallace and Pelikan), A^, i, 
445. 

Terpeie group, hydrogenation of/Ocids, 
.^Icoliols, and aldehydes of the (Paal), 
A.td, .181. 

Terplneol, action of hypochlorous acid 
on (SLAwiistsKi), A., i, 502. 
Tetra^-acetyiglucosido-a-i.ydi'Oxy’bistyrie 
wid, ethyl, eater (FiaciiliE and' A ng'eb), 




Tetrabeuzoyiglncose, and its compound 
with pyridine (Fkcheh and Xoth), 

A., i, 226. 

Tetracarbimide, identity of, with cyanuric 
acid (Walters and WhsE^, A,, i, 

60. 

^.-Tetraetliyldmobutyldistannane 
(Gruttner), a., i, 160. 
s.-Tetraethyldi-B-propyldistannane 
, (Gruttner), a., i, 160. 

I /^r-Tetrahydroaceto-a-naphthalide, 4- 
rnono- aud 2;4-di-nitro- (Ge.eEN and 
Rowe), T., 959. 
Tetrahydroanhydro^.’piberberine, and its 
salts (Perkin), T., 610 ; A., i, 349. 
Tetrahydrobetulene (Semmler, Jonah, 
i and Richter), A., I 301. 

I Tetraliydrobetalol (Semmlee, Jonas, 

' and Richter), A., i, 301. 
ac- and «r*Tetrabydro-a- and */S-carb- 
amidonaphthalenes (Schroeter and 
Thomas), A., i, 418. 
Tetrahydrodiphenyl (Parbenfabriken 
voRM. F. Bayer & Co.), A., i, 534. 
Tetrahydrodoremol (Semmler, Jonas, 
and Roenisch), A., i, 119. 
Tetrabydrodoremone (Semmler, Jonas, 
and Roenisch), A., i, 119. 
Tetrabydroelemene, products of ozonlsa- 
tion of (Semmler and Liao), A., i, 
25. 

Tetrahydroelemol, derivatives of (Semm- 
ler and Liao), A., i, 25. 
Tetrabydroeuearvone, bromo- and hydr- 
oxy-, and their derivatives (Wallace 
and StandacherI, A., i, 444. 
Tetrabydroeucarvylamine, and its deriv- 
atives (Wallace and Standacher), 
A., i, 444. 

Tetrahydroferulene (Semmler, Jonas, 
and Koenisch), A., i, 119. 
Tetrahydro-l-metbyluapbtbalene-8- 
carboxylic acid (Willstatter and 
Jaqhet), a., i, 392. 

Tetrabydronapbtbaiene, absorption and 
excretion of, in the body (Scheoeter 
and Thomas), A., j, 418. 
ar-Tetrahydronapbthalen^, a-ch loro-, 
aud l-chloro-2:4-^'i'nitro- (Green and 
Romts), T., 971. 

Tetrahydionaphthalene series (Green 
and Rowe), T., 955. 

fir-Tetrabydro-a-naphtbol, 2- and 4- 
7nfwa-, and 2:4-di-nitro- (Green and 
Rowe), T., 9G8. 

«r-Tetrabydro-a-naphtbol-4-sulpb.oni0 
acid, and its sodimn salt, and 2-nitro- 
' (Green and Rowe), T., 967. . 
ar-Tetrabydro-a-naphtbylamine, pre- 
paration and derivatives of, and 4- 
and 2:4^c^vnitro- ' (Green and 
t Bowe), T.,'955., ' 
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ac“Tetraliydro-/3-BaplitliyIaiiii2ie, and 
its derivativeSj eonstitnticm and phy- 
siological activity of (Waser), A., i, 
515. 

Tetrahydro-a-naplitliylcyaiiometliyl- 
amine (v. Braun, Arkuszewski, and 
Kohler), A., i, 258. 

5:6:7 :8-Tetraliydro-a-iiaplitliylm8t]iyl- 
amine, and its derivatives (v. Braun, 
Aekuszewski, and Kohler), A., i, 
258. 

Tetrahydropyran-d-carljoxyiie acid (v. 
Braun and Kohler), A., i, 121. 

T€traliydropyraii-4:4:*diearboxyiic acid, 
and its etliyl ester (v. Braun and 
Kohler), A., i, 121. 

1: 2:3: 4- Tetra}iydroqiiiiioli2ie-2-carboxyl- 
ic acid, 2:4-dihydrosy-, and its 
methyl ester (Heller), A., i, 310. 

Tetralin. See Tetrahydronaphthalene. 

Tetrametliyl>3:3'-f/famiiiodiplieiiylmetli- 
ane, and its methiodide (Scholl 
and Lenko), A., i, 606. 

S:9“Tetramethylrf/amiiiopbenazoxoniiim 
nitrite, and its absorption spectra 
(Kehrmann and Sandoz), A., i, 126. 

S.'G-Tetrametliyhimmiiiopbeiiazseleiioii- 
inm bromide (Karree), A., i, 237. 

Tetramethyi-8-metiiylbeiizidiiiej and its 
derivatives, and 6;6'HZmitro- (v.Beaun 
and Mintz), A., i, 127. 

Tetrametbyl 7 -metbylgalactoside (Cun- 
ningham), T., 599 ; A., i, 374. 

Tetramethyl 8-metliylglucosid©, prepar- 
ation of (Haworth and Leitch), T., 
194. 

Tetramethyl-m-phenyleiiediamine, 4:6- 
r/mitro- (Boesohe, Lowenstein, and 
Quast), a., i, 13. 

8:3; 5; S-Tetrametliyltetrabydrofaran, 4- 
hydroxy- (Kohn and Heustadter), 
A., i, 477, 

Tetrapbenylfaran, Srl-ffA^j-nitro- 
(Francis), a., i, 26. 

Tetraphenylpyrrole, synthesis of (G. M. 
and E. Eobinson), T., 639; A., i, 
448. 

TetraphenyltMophen (Szperl and WiE- 
' rusz-KowalsivI), A., i, 492. 

Tetrazole, cyano-, action of hydrazine 
liydrate on (Lifschitz and Uonath), 
A., i, 853. 

Tetrazolecarhohydraaidine, hydrazonium 
salt of, and its derivatives (Lifschitz 
and Donate), A., i, 353. 

Thallium in volcanic deposits (Brun), 
323. 

in lead sulpharsenate minerals of 
Switzerland (Brun), A., ii, 323. 

Thallium alloys with antimony and 
. with dead, electrolytic potential of 
(B^kibr), a., ii, 426. 


Theohromine, estimation of (Emery and 
Spencer), A., ii, 380, 

Thermal eondnetivity of mixed gases 
(Weber), A., ii, 216. 

Thermite, delinitioii of (Schbiank), A., 
ii, 296, 

Thermochemical processes, law of 
(Trautz), a., ii, 151. 
studies (Lagerlof), A., ii, 31, 62, 
353. 


Thermochemistry, standard unit for, of 
organic compounds (Swientoslaw- 
ski), A., ii, 32. 

Thermodynamics, third law of, in rela- 
tion to entropy (Lew'IS and Gibson), 
A., ii, 29. 

Thermometer, ehullioseopic determina- 
tions with an ordinary (KiPLiNGEi;), 
A., ii, 294. 

Thermo-regulator, improved (Fergu- 
son : Milbauer), a., ii, 257. 

Thermostat, high temperature (Hauoii- 
TON and Hanson), A., ii, 98. 

Thermotropy and ]diototropy (Senier 
and Gallagher), T., 28 ; A., i, 
109. 


Thienylphenylbenzoin (Thomas and 
CouDEEc), A., i, 504. ^ 
Thiocarbamides, aromatic, pre|mratioii 

of(FARBENFABRIKEN VORM. F. BAYER 

&Co.), A., 1, 113. 

Thiocarbimides and 'thiocyanates (John- 
son and Ticknor), A., i, 256. 
aromatic, addition of ethyl sodioaceto- 
aeetate 1 0 ( Wo hr all) , A. , i , 1 6 1 . 
a-ThiocarbiminopropioiLic acid, ethyl 
ester, and its derivatives (Johnson 
and Ticknor), A., i, 256. ^ 
Thiocyanates and thiocarbimides (John- 
son apd Ticknor), A., i, 256. 
Thiocyanie acid, production of, in 
animals (Dezan:i)» h 360, 563. 
methyl ester, e(}uilihrinm of nietliyl- 
tliioearbimicle and (Gillls), A., i, 
157. ' ^ . , 

Thio-esters, estimation, ofj in urine 
(Cordier), a., ii, 204. 
TMonacetanilide, |>-broino- (Worrall), 
A., 1,162. 

Thionaphthenequinone-anilide, conden- 
sation of suiphazone with (Herzog), 

A.,i,311. 

XhioncarbOBic acid, autoxidatioii of de- 
rivatives of (Billeter and. Wavbe), 
A.,i, 371. _ ^ 

Thionmalon-p-bromoaniiic acid (% OR* 
rail), A,, i, 162. 

Thionmalon-^-naphthylamie acid ( Woe- 


ball), A., i, 162. ^ ^ ^ 

Thioamalon-p-toluidic acid (wORiLlLL), 

Thionyl chloride.’ See under Sulphur. 
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TIioriEiiij> life-period of (Meitner), A., 
ii, 347. 

ratio of mesotfioriuni to (McCoy and 
Henderson), A., ii, 422. 

Thoriiiia detection and estimation:— 
detection of, eolorimetrieally, with 
pyrogallo] aldehyde (Kaserer), A., 
ii, 244. 

estimation of (Gooch and Kobayashi), j 
A.jii, 177. i 

Thymic acid, preparation and properties 
of (Feuioen), a., 1,413; (Feulgen 
and Landjiann), A., i, 554. 

Thymol, nltrafiltration of supersaturated 
solutions of (Berczeller), A.,ii, 100. 
Thymolsniphophthalein, use of, as an 
indicator in acidiinetry (Claek and 
Litbs), a., ii, 449. 

Thymyl sulphite (Badische Anilin- & 
Soda-Fabrik), A.j i, 297. 

Thyroid, actix^e principle of (Kendall), 
A., i, 560. 

effect of feeding with, on carbohydrate 
metabolism (Khbiyama), A., i, 139. 
Thyroxin (Kendall), A., i, 560. 

Time, importance of, in gravimetric 
analysis (Kaeaoglanow), A., ii,239, 
241. I 

fin, grey, crystalline strnctnre of (Bijl | 
and Kolkmeyer), A., ii, 443. ; 

action of nitric acid on (Klein- j 
SCHMIDT), A., ii, 400. : 

distrifentioi and elimination of, in the i 
body (Salant, Eiegeb, and Tredt- 
HARDT), A., I, 326. 

ISn oxychloride (Keller), A., ii, 45. 
itannio chloride, compoimd of benzoyl- 
TO-rtitrophenylethylene oxide with 
(Bodforss), a., i, 2B0, 
fluoride, behaviour of, in solution 
(Fdeman), A., ii, 269. 

Stannic- and Stanno-ehlo-ridftB, in- 
organic, preparation of (Drdce), 
A., ii, 234- 

StannoTOB' salts, colloids produced by 
the action of potassium dichromate 
with ( Witt), A., ii, 321. 

KiS'tastannic acid, and its com'pounds 
, (Ileinsohmidt), a., ii, 400.' 

Bta, OTganae eompcnnds (GrOttnee, 

' Krahs®, and WiiRNiK), A., i, 
1S5 p(GRtjTTNiR), A., i, 159. 
gteHd- and' Steimc^cMotideS', organie 
'(Bmm), T,, 715 ; A,, i, 535. 

'' M.- 'And tete-alhyls, (GrUttner and 
' / : ' EeafwI, ' 1*, I,/ 158. 
diethyl-ft-amyl and -e-bromoamyl 
temdcs {0nfTTNm, Kraus®, and’ 
Wiermr), a,,, i, 135, 
Weldfeyl-^Kaamyl tatd ^e-bromoamyl 
IdRteNte, Ksatoe, and Wbbe-'- 
1., % Ml 


Toluene compounds, i/c = 1. 

Tin organic compounds 
dimethyl- and trimethyl-g-bromo- 
amyls (Gruttnee, Krause, and 
■WiEEXiK), A., i, 135. 
triphenyl haloids, preparation of 
(Krause), A., i, 415. 

Tin estimation:— 

estimation of, in wolfram ores 
(Powell), A., ii, 410. 

Tin ore, analysis of (Golick), A., ii, 135. 
Tin plate, metallographic examination 
of (Mayer), A., ii, 443. 
estimation of lead in, voiumetrically 
(Deininger), a. , ii, 455. 

Tissues, influence of the swelling of 
colloids in cells on (Sber), A., i, 
278. 

animal. See Animal tissues. 
Titanium, line spectrum of (de 
Gramont), a., ii, 49. 
separation of aluininiiim, iron, 
manganese, zirconium and (Brown), 
A., ii, 84. 

Tolane chlorides, preparation of (David- 
son), A., i, 160. 

Toluene, absorption spectra of (Massol 
and Faucon), A., ii, 210. 
compound of hydrogen bromide with 
(Maass and Kussell), A., i, 534. 
preparation of chlorine derivatives of, 
substituted in the side chain 
(Gibbs and Gexgee), A., i, 160'. 
estimation of, in gases (H. S. and 
M. D. Davis and MacGregor), 
A., ii, 411. 

Toluene, chlorinated, analysis of (Lubs 
and Clark), A., ii, 460, 
p-nitro-, bromination of {Brewster), 
A,,i, 160. 

Toluene-p-sulphb/i^fchloroaiuide, pre- 
paration of (Kraitss and Grebe), 
A., i, 62. 

Toluene-o- and -j^-sulphonamide'S, freez- 
ing-point curves of mixtures of (M'©^ 
Kie). T., 799 ; A., i, 534. 
Toluene-o>sulphonio acid, uranyl salt 
(Muller), A., i, 383. 

Tolueae-o- and -p-sulphonic acids, 

, 'analysis of mixtures of ('McKie),'’T-,. 
"799 j A., i, 534. ' ' ' 

l-jJ-ToIuenesulphonylguvaoine' ( Friu- 
DBNBErg), 403, 

l-jp-ToluenesttlphoEylpiperidiiie- (3 ?’>- 
carboxylic acid, (3:4 l)-es^ihydro'Xy- 
'.{Friudenberg), ,A., i, 403. 

, Toluic 'acids, esterifleation of (Ireas 
and 'Keid), A., ii, 160. : 

■ ToluiC' acMs,' hydroxy-', am'monium -shits 
■ .(MoMaster 'and Wright), ’''A,, ’ i, 263. 
o-Toliiidlnc stani-' and stanao^oMorides 
. , (Bruce),: f„;'7l6';' A.ri*A35.'''''- 
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Tokmie coMpoumh, Me = 1. 
|?”Tolaidme, eijuilibrium of nitrobenzeties 
with (Kremann and PEraiTSCHBK), 
A.j ii, 68. 

0 - and ^^-Tolnidine, action of w-butyl 
chloride on (Reilly and Hickin- 
bottom), T., 974. 

p-Tolnidinohenzaldehyde, 2-m-nitro-, and 
its oxime (Mayer and Stein), A., i,37. 
o-Tolmdiaoformaldehyde 2;4-«^ichloro- 
phenylhydrazone (Bllow and Huss), 
A., i, 197, 

a-o-Toliiidinoglyoxyl-amide and -hydr- 
azide, c^fchlorophenylhydrazones of, 
and their derivatives (Bulow and 
Huss), A., i. 196. 
-a-o-Toluidinogiyoxylamido-2:6 :di- 
methyipyrrole-3:4-dicarboxyiic acid, : 
ethyl ester, 2:4-<ijichlorophenylhydr- 
azone (BtJiow and Huss), A., i, 197. 
«-Toluidinoglyoxylic acid, 2;4*c?ichloro- 
phenylhydrazone (BtlLOw and Huss), 
A., 1, 197. 

a-Toluidinoglyoxylic acids, ethyl ester 
dichlorophenylhy drazones ( Bti low 

and Huss), A., i, 43, 
p-Xolnidmomethyl a-hydroxybenzyl 
hyposulphite (Binz, Bueter, and 
Goluekzweio), a., i, 6. 

Tolnonitrile, 5-iiitro-4- hydroxy- 

(Boeschi, LowENSTEm, and Quasi), 
A., i, 12. 

jj-Toluoylhenzoic acid, 2-w-dtbromo- - 
(Chemische ’ Fabmk Griesheim- 
Elekteon), a., i, 264. 
Tolnoylphenylethylena oxides, amino-, 
acetyl derivatives (Joelanuee), A., i, 
21 . 

fclyl sulphites (Bauischi Anilin- & 
Soua-Pabeik), a,, i, 297. 
o-Tolyl ethyl ether, 5-bromo-. (t. 

Auwees), a., ii, 343. 
methyl ether, d-nitro-^ (Simonsen), ! 

T., 781 ; A., i, 542. 
jP-Tolyl-jS-benzylhydrazine, m-amino-, 
and its sodium sulphouate ‘(Feanzsn 
and Monulange), A., i, 458. 
S-Tolyl-S-benzylfuinoxaline, 5'-atnmo-, 
acetyl derivative (Joelanbee), A., i, j 
21. ' 

^Tolyl-»*biitylmtroainine, nifero-deriva- j 
tives of (Bbilly and Hioeinbottom), 
T., 992. 

0- and j^-Tolyl-ft-bntylnitroscanimcs, 
and their' nitro-derivatlves (Reilly 
and BiokinB'OTOOM), T;, 979, 989. 
MyIene-3 :4-snlplionyBdQ4 -.S^-disulph- 
onic acid, and its. 'Sal'ts ' and chloride 
(AHWHt^TZ and Bwenius), A.^, % 423. 
m-Mjl a-ethoxycthyi ketone, m4- 
r hydroxy^, -^-nitrophenylhydimono ■{¥, 
Auwebs), A,, i, 18. ' 


Toluene compoimds^ Me = 1. 
w-To!yI ethyl diketone, 4-hydroxy-, di- 
p-iiiti'ophcnylhydrazone (v. Auwees)^ 

A., i, 195. 

m-Tolylgiyoxal, 4-hydroxy-, di-p^nitro- 
phenylhydrazone (v. Air wees), A., i, 

194, 

m-Tolylglyoxylic acid, 0-anxino-, and 
its salts (Maiitinet), A., i, 345. 

0- Tolyl fs-hydroxystyryl ketone, 3.- 
amino-, acetyl derivative (JdE- 
LANDS E), A., i, 21. 

w-Tolylidene anilines, nitrohydroxy-, 
and their acetyl derivatives iv. 
Auwees), a., i, 196. 

1- ^-Tolylideneindene (Bernthsen), A., 
i, 487. 

1- A\p-Tolyl- 6-metliyl- 1 :2-anthraqaiii' 
oneiminazole (Faebweeer voem. 
Meistee, Lucius, & Beuning),, A., 

i, 192. 

5?i-Tolyl methyl diketone, 4-liydroxy- 
phenylhydrazones (v. Auwees), A., i, 
194. 

2- »i-Tolyl-3-inethylqtdacxaHa8,4'-hydr- 
, oxy-, and its ■ methyl ether (v. 

Auwers' and Mullie), A., 28v 

Tolyloxidea, sodium, decomposition of, by 
carbon dioxides (Denbigh), A., i, 535. 
wi-Tolyi isopropyl diketone, i-hydr* 
oxy-, d'i-^nitrophenylhydrazoa© (v. 
Auwees), A., i, 195. 

S-m-Tolyl-3- fsopropylquiEoxalin©, 4'- 
hydroxy- (v. Auwees and MuLiiEh 
A., i, 29. 

Tolylqninolinedicarboxyli'C aeii, hydr- 
oxy- (Faebw^eree voem. Meistee, 
Lucius, & BiitiNlNG), A., i,. 548. 
'm-Tolyl a-semicarbazideethyi ketoai# 
4-hydroxy-, semicarbazone (v. 

Auwees), A., i, 195. 

■ ya-Tolyl a-semicarbaziiopropyl keloii% 
4-hydroxy-, semicarbazoaes fv. 

Auwees), A., i, 196. ^ 

Toxins, theories of the action of (Kar- 
REE), A., ii, 431. 

Trees, relation between osmotic, concen- 
tration 'of leaf sap and height of 
■ leaf insertion in ( H ARitis^, GoETmR^ 
and Laweencb), A.,, i, 151. ' 
catechol 'and qninol in the bark of 
(v. Lippmann), a., i, 
isofr&h&lm&r tbio- {Weeds), A.,''i, T. 
Triaoetonamine, nitroso-,, velooity of 
catalysis of (McBain and BoMmL' 
T., 825. 

S:4;5-TriaGetoxybeiiEaldehyd«, «i its 
p-nitropheny ihydwzono , (MmxximMM 
and Zetesckb), A., i, 300. 
3:4:5-Triac©toxyben»'oic ,w4, 'its, 
sali^ , and derivatives', 

Bergmann, aiidLiMCHix»}»:A.^i,''l73. 
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S;4;5-Triaeeto3:yl3eiizoylfnictosediaoet- 
me (Fischem and Noth), A., i, 227. 

3 :4: S-Triacetoxylieiizoylg’lixcosediacet ' 
one (Eiscmkr and Beiiumak^'}, A., i, 
225. 

4- ( ”,4' : 5^- Triaeet oxy b snzoy iosy ') '3:5- 
diacetoxybeazoie acid, and its deriva- 
tives ;Flscjier, Beromakn, and 
Lipschitz), a., i, 174. 
Triacetylfrnctoseacetone (Fischer and 
NoTiib A., i, 227. 

Triacetylgallic acid. See 3:4:5-Triacet- 
oxybenzoic acdd. 

^“Triacetylmetliyl ^arabinoside (Hud- 
son and Dale), A., i, 335. 
R'Triacetylmetbyl-d-xyloside (Hudson 
and Dale), A., i, 855. 
Triacetyi-eAxylose (Hudson and Dale), 
A., i, 335. 

TriAoamylamme pliospliotungst ate 

(Drummond), A., i, 336. 
TriarylcarMnols, action of formic acid 
, on (Koyache), a., i, 539. 

Triarylme thane colouring matters, pre- 
paration of (Farbwerketorm. Meis- 
. Lucius, & Bruning), A., i, 228. 
Tribenzoylfrnctose and -acetone and frl- 
bromo- (BhscHEEaod Noth), A., i, 227. 
Tri-?i«bntyl phosphite (AIilobendzki 
- and Sacunowski), A., i, 47S ; (Milo- 
BENDZKi and Szulgin), A., i, 495. 
Triwbntylene (Milobendzki andSACH- 
NOWSKi), A,, i, 478. 

Tridymite, melting point of (Ferguson 
and Merwin), A., ii, 362. 
Triethyi-^-bromoetliylarsoiiiTim bromide 
(Chemische "^Verke Geenzace), a., 
U 295. 

Triethylethanolarsoaium hydroxide, and 
its salts (Chemische Werke Gren- 
zach), A., i, 295, 534. 
js^Triethylsilyltriethylstannylbenzene 
. dURUTTNEH and Kkause), a., i, 133. 
p-Trie^ykilyltrimethylplninbylbenzene 
(Geuttnee and Krause), A., i, 133. ■ 
Trigailoylglncose (Fischer and Beeg- 
MANN), A., i, 224. 

Trigailoylglttcoseacetoae (Fischer and 
. Bergmann), a,, i, 224. 
Triglycineamidedianilide (Dubsry and 
GraNacher), a., i, 189. 
TtiglyoiiiLediamldeaiiilidej and its hydro- 
chionde (Dubskt and Granacher), 
A., i, 189. 

KgORellitte, rednction products of 
'{WINTERSTIIN and ’Weinhagen), a,, 

: i, 35. , ' 

l*2:3“!lhimethoxybea®^ , 4:6'<i^fnitro- 
(f OLLSOGE f and Rgbihbon},,T., 656: 
A., i, 428*^ ^ . , 

Tiiimethylaaime phoapKoiRngstate 
. P>W A., I, 336. : „ , ' , 


Trimethyl-jS-bromoethylarsonitim brom- 
ide and picrate (Chemiscii'E Werke 
Grenzacii), a., i, 295. 
3:4:5-Trimetiiylearbonatoban2aldehyde, 
and its yj-nitropdieujlbydrazone 
(Kosenmund and Zetzsche), A., i, 
300. 

l:3:5-Trimethylcoiimaran-2'One, and its 
derivatives and 1-hydroxy- (y. 
xluwERS and bliiLLEE), A., i, 30; (v. 
AutVEHs), A., i, 195. 
Trimethylenediglycine, iS-hydroxy-, and 
its salts (Krause), A., i, 157, 337. 
1;7-Trimethyleneisatin, and its deriva- 
tives (Martinet), A., i, 351. 
Trimethyletbanolarsoninm hyd roxide, 

and its salts (Chemischk Werkb 
Grenzacii), A., i, 295, 533. 
TrimethyletliyienediamiEe, and its salts 
(v. Braun, Heider, and MOller), 
A., I 407. 

Trimethyliodomethylammoninm iodid e, 
reduction of (Yaleur and Luce), A., 
i, 155. 

1:5:7-Trimethylisatia, and its phenyl- 
liy(lrazo[ie (Heller and Baum- 
garten), A., i, 235. 

BiBS-Trimethyl-rt-pentane, ayS-^nhydr- 
oxv- (Kohn and NeUvSTadter), A., i, 
477. 

czs- 1 :2 :3-Trimetliyl«/cZapentan0-l“carb‘ 
oxylic acidj 2-hydroxy-, and its salts 
and derivatives (Noyes and Skinner), 
A., i, 66. 

l:2:2-Trimetliyl-AAcyci(opentene-l-earb- 
oxylie acid, and its methyl ester 
(Noyes and Skinner), A,, i, 65. 
4f2':2L‘3G~TriinethylcycZepentyl-2‘metli" 
yl-4-aUylpyrrolidone (Haller and 
Louvriee), a., i, 397. 
2:3:6-Trim6tkylpyridiii0, and its salts 
(Eckert and Lokia), A., i, 79. 
a-Trimethylstaanyi-e-trimethyiplnmbyL 
pentane (Gruttker, Krause, and 
Wiernik), L, i, 135. 
Trioxyanhydromethylberberme (Per- 
kin), T,, 747. 

Trioxymethyiene, action of, on hydro- 
carbons in presence of alnmininm 
chloride (Frankforter), A., i, 105. 
Triphenylamine, ^-nitroso-, and its 
hydrochloride (Piccard, Kharasch, 
and Fleck), A,, i, 385. 
Triphenylmethane, absorption spectra 
ofJMASSOLarid Fauoon), A.,ii,210. 
specific heat and heat of fusion of 
(Hildebrand, Duschak, Foster, 
and Beebe), A., ii, 29. 
Triphenylmetliane colouring matters and 
their absorption specti’a (Kehrmann), 

, A., i, 311 ; , (Kehrmann and Sandg4» 
A., iV344. 
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Triphenylmetliyl (Gombeug and John-’ 

son), a,, i, 111. 

a^S-Triplieiiyl-^^valeric acid, ayd-trl- 
liydroxy-, and its tribenzoate (Bod- 
Foiiss), A., i, 230. 

f^Z-Tripliosplioaiicleic acid, brucine salt 
(Trakniiaitsejl and Doiiemuller), 
A., i, 47. 

Tripropyl pbosphite (Milobendzki and 
r • Szulgin), a., i, 495. 

Tripropylamme pbospbotungstate 
(Dremmon'd), a., i, 336. 

Tritimm satimmi. See Wheat. 

3 :4: 5-Tri-triaC8toxy benzoylgltLCOseacet- 
one (Fischer and Bergmann), A., i, 

224. 

Trl"3;4:5-trimetlioxyben2oylgiiicos8 
(Fischer and Bergmann), A., i, 

225. 

Tri- 3 :4: 5 - trimethoxy benzoylglucoseacet- 
one (Fischer and Berg m Ann), A., i, 
225. 

Tri-3 :4: S-trimethylcarbonatobenzoyl- 
glucoseacetone (Fischer and Berg- 
.mann), a., i, 224. 

Tropic acid, preparation of (Ckemische 
Werke Grenzaoh), A., i, 300. 
synthesis of (Muller), A., i, 223. 
Trnxillic acids, structure of (de Jong), 
A., i, 172. 

Tryptophan, formation of kynurenic acid 
from, in the animal organism- (Mat- 
SUOKA), A., i, 467. 

Tryptoproteases, detection of (Fran- 
cesco), A., ii, 340, 

Tuba, a poison for fish (Ishikawa), A., 

i, 94. 

Tuba toxin (Ishikawa), A., i, 94. 
Tuberculosis, biochemistry and chemo- 
therapy of (llnREii), A., i, 361. 

Tubes, ofxhan.sted, method of weighing 
(Guichari)), A., ii, 16. 

Tubing, glass and rubber, tight con- 
nexions' between (Kiplinger), A., ii, 

Tumours, nitrogenous extractives of 
(Drummond}, A., i, 142. 

Tungsten, arc spectrum of (Belke), A., 
ii, 142. 

atomic heat of (Worthing), A., ii, 
217. 

quin que valent, chemistry of (Collen- 
burg), A.,ii, 267. 

Tungsten compounds, analysis of, by ! 
volatilisation in carbon tetrachloride 
vapour (Jannasch and Leibte), A., 

ii, A60. 

Tungsten 

€hlorotungstite» (G ollenburg), A., 

, ii,269. 

Oxalotungatites (Gollenburg), A.^ ii, 
', 268 A , 


Tungsten estimation 
estimation of, colorinietrically (Tra- 
vers), A,, ii, 176. 

estimation of, in the powdered metal 
(Hodes), a., ii, 21. 

estimation of, in presence of titanium 
(Fenner), A., ii, 372. 

Tungsten steel, struetiire of, and its 
changes under iiiUnence of heat 
(Honda and JiIurakami), A.,.;;,!!, 316. 

Tungstenite (Wells and Butler), A., 
ii, 46. 

Turpentine, sulphite (Schorger), A., i, 

257. 

Tyrosine, decomposition of, by bacteria 
(Rhein), A., i, 363 ; (Tsudji), A.,i, 
364. 

esters and hydrazides of, and their 
derivatives (CuRTitis and Donselt), 
A., i, 46. 

estimation of, in presence of uric acid 
(Herzeelb and Klinger), A., ii, 

415. 

U 

Ultra-Iltrstion of colloidal solutions 
(Ostwald), a., ii, 391. 
apparatus ,(^9 stwald), A., ii, 192, 
264 ; (DE Waard ; Kober), A., ii, 
359. 

Unsaturated compounds, refractivitj of 
(Le Bas), a., ii, 49, 281. 
chemical and pharmacological char- 
acteristics of (v. Braun and 
Kohler), A,, i, 162. 
condeiisation of (Frinh), A., i, 261. 

Uracii-e-acetic acid, 2-imino-, and its 
gnanhiine salt, and 5-nitro- (WoR- 
rall), a., i, 409. ^ 

Uraemia, experimental, physical chem- 
istry of (Bienenstock and Csaki), 
A.,i, 205. ^ 

Uranium, third isotope of (Piccard), 

A., ii, 6. 

effect of fluorescein on the activity of, 
in physiological fluids (Zwaaede- 
maker), a., ii, 1S2. 

Uranium salts, photolysis of (Bause ; 
Hatt), a., ii, 143. 

Uranium organic compounds, complex 
nranyl (Muller}, A., i,'382. 

Uranium, estimation of, in presence, of 
formic acid (Eatt), A., ii, 143. 

Uranothallite, probable identity - of 
iiebigite ami (Larsen), A., ii, I2G. 

Urea (cartemicie), action of nreaae on 
(Yamazaki), A., i, 414. . 
estimation of, in Mood (Pelteisgt), 
A,, 11,414. 

I , estimation of, m , placenta ' tissue 
t. (Hammett), A., ii, 
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Wrea {mrhamide)^ estimation of nitrogen 
in, gasomotrically (Renaud), A., ii, 
405 . 

See also Carbamide. 

Wreaw, formation of (Jacoby), A., i, 54. 
pr 0 |»ratioo of, from bacteria (Jacoby), 
A,, i, 132. 

action of aldeliydes on (Jacoby), A., 

i, 274. 

inSnence of neutral salts on tbe action 
of (Gkoll), A., i, 201. 
action of, on urea (Yamazaei), A., i, 

414. 

Wretliaiaa, molecular weights of metallic 
salts in (BiiCKl), A., ii, 432. 
laechaiiisBi of the synthe.^is of urea 
from (Werner), T., 622; A,, i, 

2m. 

Itte aeii, aelioa of hydrogen per- 
oxide on (Venable), A., i, 409; 
(SlooRE and Thomas), A., i, 410. 
pk-osphotungstate (Dmmmond), A., i, 
337. 

metabolism. See Metabolism, 
estimation of, in blood (Moreis), A., 

ii, 251 ; (CcETMAN and Lehr- 
mann), A.,‘ii, 464. 

estiraation of, in urine and blood 
(Teevaert), a., ii, 250. 
estimation of, in physiological fluids 
(Kowaesky), a., ii, 87. 
estimation of, in presence of tyrosine- 
(Herzfblb and Klinger), A., ii, 

415. 

lildmep&ospliorie ao-M, barium salt 
(bEVENE), A., i, 130. 
broclne salt(THANNHAUSEE and Dorf- 
M'tLLEB), A., i, 47 ; (Leykne), a., 
VlSO. 

IFnae, acidosis in {Baene:^: ; van 
Slyk*>, a., % 2#4. 
tllBinafelon of arsenic and mercury in 
■ '(D'ITemt), a., i, 561. 

dioiMe content of (Denib and 
Minot), A., i, 360. 

crealmlB-e in (Robe, 

' IfcMjiiiT, 'and' B aetlbtt), A., i, 

3fl. - 

- and Easai), A., i, 
90. ' 

rf" |@«iigii sftbstasces in 
(BimcamLBi), A., i, 1-41. 

of «r»ate eomposiwls iii 
; , , ^ f 4 ,, d, 204, 
hiwaii, 0 i»uFr#» 0 e of pfassphoras in 
: A,,, I,; -514 ' • 

la, a., 

of »ig«: In. ('EsteBiOT, 

' OsTBSBEiG, and . 

' ' ' 

Y 


Urine, analytical methods relating to :~~~ 
analysis of (Lee), A., ii, 140. 
detection of acetone in (TiiUNKEid, 
A., ii, 179; (Wagenaar; Bohr- 
lsch), a., ii, 250. 

detection of albumin in (Lenz), A., ii, 
88; (BARBEand Justin-Muellee), 
A., ii, 467. 

detection of ammonia in, by nessleri- 
sation (Sumner), A., ii, 239. 
detection of bile pigments in 
(Fouohet), a., ii, 415. 
detection of citric acid in (Ambeeg 
and MoCluiie), A., i, 141. 
detection of mercury in (Gutmann), 
A., ii, 409. 

detection of methylene blue in (Tm- 
BONDEAU), A., ii, 416. 
detection of phenols in (Rhein), A. , i, 
363. 

detection of picric acid in (Rozier), 
A., ii, 179; (Ganassini), A., ii, 
374 

detection of salicyluric acid in (Hanz- 
lie), a., i, 142. 

detection of sugar in (Ruoss> A., u,, 
337. 

detection and estimation of arsenic 
and mercury in (Duebt), A., i, 
561.^ 

detection and estimation of quinine 
in (Ramsden and Litein), A., ii, 
251 ; (PlJPXN), A., ii, 414, 415. 
estimation of acetoacetic acid, acetone,, 
and ^-hydroxybutyric acid in (van 
Slyke), a,, ii, 86. 
estimation of acetone in (Sabbl), 
ii, 464. 

estimation of albumin in, volumetric^* 
ally (Justin-Muellee), A, ii, 
23. 


estimation of ammonia in (WiESS- 
mann), a., ii, 332'; (La-en^ip), A.,, 
ii, 369. - ^ 

estimation of chlorine in 
A., ii, 339. . , , /- 


estimation of' dextrose- in '{6 N#tov ; 
Maybe)., A., ii, 85 (Hugbnhgliz.; 
Benebict and Osterberg), A, ii, 


246. 


estimation of dextrose in, colorimetric- 
ally (Isaacson), A., ii, 246. 
estimation of dextrose in, pokrimetric- 
ally (Rebriohs. and Mannheiw)-^ 
A., ii, 246. 

estimation of nitrogen in,^ by KjeM- 
ahl’s, method (0, and M. OaSMB),; 
A.,, ii, -452. 

-estimation of^pstew- in- (TWTW), 

A., ii, 85. 

ostimatiott-, of/phosphat^r-ln 
: LANl)-,Ai, iv240*- , - 
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Urine, analytical metliodB relating to : — 
estimation of pliospliorus in (Sato), 
A*, ii, 406. 

estimation of quinine in (Habtmakn 
and Zila), A, , i, 328. 
estimation of tlie reducing power of 
(Kuoss), A., ii, 206. 

■ estimation of reducing sugars in 
(Folin and MgEllroy), A., ii, 207 ; 
(Gaeuow), a., ii, 245. 
estimation of sulphur in (Hambuhg- 
Eii), A., ii, 47. 

estimation of sulphates in (Flohe), 
A., ii, 239. 

estimation of thio-esters in (Ooebiee), 
A., ii, 204. 

estimation of uric acid in (Teevaeet), 
A., ii, 250. 

Urohilinogen (dS Geaaep), A., i, 510. 

Urochromogen, estimation of (Baumgae- 
TEE), A., ii, 208. 

Urotropine. See Hexamethylenetetr- 
amine. 

Uvitic acid, dimethyl ester (Schoegee), 
A., i, 61. 

Uzara root, constituents of (Hennig), 
A., i, 94. 

Usuaridin, and its triacetyi derivative 
(Heknig), a., i, 95. 

farann (Henkig), A., i, 95. 


V. 

Vmxi'mis myrtilliis (myrtle), pigment 
in the berries of (Marini), A., i, 
519. 

¥alency (Hinsberg), A., ii, 106 ; (Boe- 
ing), A., ii, 398. 

nature of (Ciamician and Fadoa), 
A., ii, 74. 

subsidiary (Ephraim and Rosenberg), 
A., i, 389 ; ii, 115 ; (Ephraim), A., 
ii, 313. 

^•^tffaleraldehyde, a-hromo-, and its di- 
ethyl acetal (MadinavehtA and 
Fuyal), a., i, 373. 

Valeric acid, isobutyl ester, physical 
• properties of (Mathews and’ Fa- 
'' viLLE), A., i, 163. 
wValeno acid,' abn'Otmal beha¥iour of, 
with aldehyd'BS in the Rerkin reac- 
■ , 'fion '' (SoHAARSOHMIDT, GEOEGEA- 
oopoL, and HeeEenbE'Eg), A., i, 
431. 

wamyl ester, inhibifeidn bf foaming by 
(Fibke),' a*, ii, 358.' 
wValeros:ybeiMibyl-tf-br0iimisovaleryl- 
'temide, «-bro®b^' (PerbesteiN' and 
BORgi), a., 'i, 186, 

t^^wValeryl-i?-oreshl, •3-a-ohl0ro-'(v. 'Axt- 

' ' ' WEES and Mti^LEE), A., 'I, 


woValerylj^lycoIIie acid. See isoValeryi- 
oxyacetic acid. 

fsoValerylmaadelic acid. See wTaleryl* 
oxyphenylacetic acid. 
isoValerylosyacetic acid (CsesiischE 
Fabpjk von F. HeyB'En), A., i, 204. 
•isoValerylosyphenylacetic acid .(Ceem- 
iS'Che Pabeik von P. Heyben), 
A., i, 263. 

and its calcium salt (Vosw'INCKEL), 
A., i, 167., 

Vanadium, resistance limit of mixed 
crystals of iron and (Tammann), 
A., ii, 235. 

Vanadic-acid, estimation of,byelectro- 
i^fcic reduction (Gooch and Scott), 
A., ii, 373. 

Vanadium detection, estimation, and 
separation i— 

detection of, in water (Meaueio), A., 
ii, 135. 

estimation of, by means of carbon 
•tetrachloride (Jankasch and Hae- 
wmoB), A., ii, 373. 

estimation of, in presence of inolyb- 
deniim (Travers), A., ii, 135* 
estimation of, in presence of titaniuin 
(Fenner), A., ii, 372. 
separation of phosphorus and (Reokf), 
A., ii, 173. 

VaEilliE-2s4-'dichloroplienylhydrazone 
(Bhlow and Huss), A., i, 314. 
Vanillylidenediacetophenone, and its 
benzoyl derivative (Nomhea and 
Hozawa), a., i, 439. 

Vapour density, Victor Meyer apparatus 
for determination of (MacInnA and 
Keeibing), a., ii, 32. 

Vapour pressure, detenninatisn of 
(Brbkelli ; 'Aiaks), A.,, ii, :S5a* 
Eaoult’s law of, -kinetic ' thmMf of 
(Jagee), a., ii, 187. 
relation Irntween 'teim'peratiirt mi 
(Ham, Cjibbchibl, "and Eybke), 
-292. 

of dissociating compounds (W*G- 
scheibee), a*, ii, 298. 
of liquids (AKifea), A.-, ii, '61, 188, 
of liquid metals (Hilbebeanb), 'A., 

, of solutions (VAN K:i450STia},A,-,.i,.'74. 
of diatomic liquids (AeiEs), ' 

'151. 

■of- -te-tra-atO'Hiic snbsfcsaces ^ 

A., ii, 219, 

of penfea-atomic --wmpiiimii '-(AiSite), 

A-, ii, -25-8. 

■ of octa-atomie compou*fiS'(AEi:^i A. 

VegotaMe^ fuiis, of «Mo- 

reduction '-in (A'S»EOtt» i»d Amy), 
Ao ly'lSlh - ' -• 
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IKBEX OF SUBJECTS. 


Velocity constants, calculation of 
(liEWis), T., 471 ; A., ii, 260. 

Velocity of capillary ascension of liquids 
(LfCxV.s), a., ii, 091. 

Velocity of catalytic hydrogenation, in- 
flueiice of carbnii moiioxidt) on (Max- 
teb), a., ii, 72, 

Telocity of chemicsl reactions (Mc- 
Bain), a., ii, 40. 

Velocity of hydrolysis of esters (Tee- 
KABE ; Axdkesbm and Pieebe), A., 
ii, 103; (Palomaa; Bueki), A., ii, 
434. 

Velocity of reaction, influeiice of 
lipoids on (Siegeiued), A., ii, 
223. 

at constant pressure (Todd), A., ii, 
190 . 

at constant volume (Todd) A., ii, 

102 . 

Velocity of solution of metals in acids 
(Gentxeuszwee), a., ii, 162. 

Veratxic acid, amino-, and bromoammo-, 
acetyl derivatives (Simoxsex and 
Bad), T., 788. 

Veratrine (FiiErKD and Schwarz), A., 
i, 304. 

Vemtroie, denvatives of (KAcrMAXH 
and MIillee), A., i, 178. 

Veratrole, 4-amino-, and 5-nitro-4- 
amino-, and their acetyl derivatives 
{SiMOXSEN and EAtT),*'T., 27; A., i, 
116, 

broino-, bromoamino- and bromonitro- 
derivatives, and their acetyl and 
benzoyl derivatives (Simoxsex and 
Rait), T., 784 ; A., i, 537. 
3:5:6-/r?'nitro- (Pollecuff and Robix- 
sox), T., 654 ; A., i, 428. 
VeratroIe-6-suiplioiiic acid, 3:5-f?initro-, 

.. sodium salt (Pollecoff and Kobix- 
son|, T.j 655. 

j?-?eratroylcarMnoL See 8:4-'Ditiieth- 
oiybeiizoyiinetliyl alcohol. 
o-Veratryl alcohol See 2:3-Dmietli- 
osybenzyl alcohol. 

o-Veratrylhomppiperonylamiiie, and its 
hydrochloride (Kaff'maxx and Mul- 
der), A., i, 178. 

o-VeratryUdenehoKiopipeionylaiiiiae 
"(lUiTFMAxx and Mullbu), A., i, 
178 .' , 

0- Vinylbenzylmsthyletbylamiue, and its 
. .salts (V. Bhaux and iioHLEii), A., i, 

186 . 

1- o-Vkylbfenzylmorplioline, and its salts 
and derivatives (v. Braun and Kohl-' 

,;EEVA.,T, 269.' ' 

^^^-Vkpoxye&yMiliydruwiiidole, and 
:> litSj stilts .aid , derivatives' (y. ■ Beaux 
' Ktepih), A.,, iy 269.. , ' , , ’■ , 
{l»T8'caKBii)i iuj'.ii, 171. ’ 


Vivianite from phosphate deposits of 
Florida (Watsox and Gooch), A., ii, 

119. 

Viscosimeter, modified (Lidstoxe), A., 

ii, 221, 

for use with blood (Trevax), A., i, 
355. 

Viscosity of liquefied gases (Verschaf- 
felt), a., ii, 221. 

of volatile liquid.^ (Lidstoxe), A., ii, 

221 . 

Vitamine, fat-scluble (Steexbock, 
Boutwell, and Kent), A., i, 513. 
Vitamines (Butcher and Collatz), 
A., i, 561. 

pharmacology of (IThlmanx), A., i, 
419, 563. 

Volatile substances, apparatus for 
manipulation of (Stock), A., ii, 
353. 

Volcanic deposits, boron, lithium and 
thallium in (Brun), A., ii, 323. 
Volume, changes of, on mixing chemi- 
cally indiflerent gases (Fuchs), A., ii, 
2SS. 

Volume, specific, and fluidity of aqueous 
solutions (Herz), A., ii, 155. 
of liquid mixtures (Herz), A., irv- 
889. 

Volume curves, solid and liquid, con- 
vergence of (Le Bas), a., ii, 33. 
Volume elasticity, atomic heat and fre- 
quency of monatomic metals (Beh- 
xouLLi), A., ii, 427. 

Volumeter for amerobio culture (North- 
KUid, b -ifiS- 

Volutin, development of, in cells, and 
its composition (vAX HERiviEiiDKXli 
A., i, 282. 


W. 

■Wagner rearrangement (Ruzicka), A., 
i, 398. 

Wagner-Saytzeff reaction (Exiclaaii), 
A., i, 154. 

Walden inversion (Sbxter and Tucker), 
T,, 140; A., i, 166; (Sexier, Drew, 
and Martin), T,, 161; A., i, 166; 
(Clough), T., 526 ; A., ii, 255. 

Water, proof of the formation of, from 
the action of acids with bases 
(Feaxck), a., ii, 112, 
constitution of, and osmotic pressure 
(Bouspield), A*, ii, 64. 
vapour, ultja-red absorption spectrum 
of (Hettxer), A., ii, 282. 
spectrum of, in the solar spectrum 
^Fowler), A., ii, 281. 

■ „ liquid, heat of formation of, from its 
. ions,(MuLL|iR), A,,' ii), filt 
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{o-Xylenc, Me : Me ™ 1:2 ; m-xylenc, Me : Me = 1:3 : v-xylmc, 2Ie : Me = 1 :4. 


Water, etiect of dissolved sul^staiiees oa 
the velocity of crystallisation of 
(Brakn), a., ii, 393. 
solubility of oxygen in (Coste), A., ii, 
265. 

vapour pressure of (Biiunelli), A., ii, 
352. 

still for preparation of ]>ure (Moseley 
and Myers), A., ii, 428. 
distilled, evolution of carbon dioxide 
from, under pressure (Patten 
and Mains), A., ii, 197. 
inlluence of carbon dioxide dissolved 
in, in alkalimetry (Bruhns), A., 
ii, 453. 

Conductivity water, pure, preparation 
of (Weiland), a., ii, 56. 

Natural Water 

Potable or drinking water, estimation 
of })hosplioric acid in (van Egk), 
A., ii, 370. 

Eain-water, nitrogen, clilorine, and 
sulphur in (Peck), A., i, 96. 
detection of hydrogen selenide in 
(Gass MANN), A., ii, 309. 

See- -water, de-salting of (Beieger), 
a., ii, 264. 

from the China Sea, radium content 
of (Wright aud Heise), A., ii, 
420. 

off Plymouth, phosphoric acid in 
(Matthews), A., ii, 197. 
estimation of gold in (Koch), A., 
ii, 186. 

Spring and mineral waters of Bell- 
ville, Argentina, arsenic -and vanad- 
iuni in (Bado), A., ii, 402. 
in Northern Luzon, radioactivity of 
(Heise), A., ii, 182. 
of Neucliatel and Seeland, radio- 
activity of (Peuret and Ja- 
(iiTEiion), A., ii, 255. 

Plulipi>ine, radioactivity of (Heise), 
A.,ii, 182. 

detection and estimation ofbrommo 
in (Casaees and Tastet), A., ii, 
380. 

Water analysis: — 
analysis of, in the field (Heise and 
Behrman), a., i), 205. __ , 

detection of nitrates in (Esoaich), A., 
ii, 278, 

detection of vanadium in (Meaueio), 
A.,ii, 185. 

detection and estimation of lead in 
(Meldbum), a,, ii, 83. 
estimation of hardness of (Beeczel- 
LEB), a., ii, 132; (WagBee), A,, 
iv 174 ; (Behbman),' a., ii, 206. . 

. estimation of ’ magnesia in (MoN- 
' ; A'.,iiiA35. 


Water-fleas, action of narcotics and 
potassium cyanide on (BuyTENDYic), 

A,, i, 468. 

Water-in-oil emulsions (ScHLAEpFEii), 
T.,522; A.,ii,260; (Hall), A„ 

Water pump. See Pump. 

Wax, parafiia. See Paraffin wax. 

Waxes, animal and vegetable (M^ein- 
iiaqen), a., i 56. 

dropping-point apparatus for analysis 
of (Dupre), A., ii, 376. 

Weights, molecular, pressure method for 
daterniiiiation of (Chapin), A., ii, 
258. 

of metallic salts in urethane (Bruni), 
A., ii, 432. 

Wheat, non-protein nitrogen in the 
flour of (Blish), a., i, 332. 
sterol content of (Ellis), A., i, 420. 

White metal, analysis of (Kubek and 
Flath), a., ii, 242. 

White precipitate. See Mercuric am- 
monium chloride under Mercury. 

Whitneyite (Bobg.steom), A., ii, 169. 

Wines, estimation of acidity in (Du- 
Boux), A., ii, 136. 

Wolfram ores, estimation of tin in 
(Powell), A., ii, 410. 

Wood fibres, colour reaction of, with 
pbenyliiydrazine (Jentsch), A.,ii, 248. 

Wood pulp (Schwalbe), A., i, 292. 

Wool, azo-dyes for (Fabbenfabriken 
voBM. F. Bayeb & Co.), A., i, 273. 

Wounds, chemistry of colloids in rela* 
tion to the healing of (v, Gaza), 
A., i, 514. 

formation of ptomaines in (BliriHE- 
lot), A., i, 147. 

X. 

X-rays. Sec Kays, Ptdntgeiu 

Xanthic acids,' rate of decomposilion of 
(v. Halban and Hecht), A., ii, 222. 

Xanthine ' phosphotungstate (Duitm- 
monb), a., i, 337. 

Xanthochroite (Eogers), A., ii, 122, 

Xanthone-l-carhoxylic acid, 2;3;44n- 
chloro-6-hydroxy>, and its salts. (Oen- 
BOBFF and Apamson), 'A., i, 43,6. 

Xanthosiderite, and ' its change into 
“glaskopf” (Lbitmeiee and Oolb- 
sciilag)^!., ii, 118. 

Xanthosuccinnamic acids, stereochem- 
istry of (Holmberg and LsNANDfiB),, 
A., i, 529. 

Xylene, estimation of, in gases (H. ^ 
and M. B. Davis, and ,MAcaBEGO.B),. 

411. . . 

and j 3 -Xylene, , dffchiol-derivatives of 
(POLLAK and Sctableb), Aj i 



ii644 mmx of subjects, 

(o^Tidcnc. m<e}/ien6, Meiife^W ; i^-xykno, jWe; Ms hi] 


m- aiid ju-Xyleneditliiolacetic acid (Fol- 
LAK and Schablek), A., i, 497. 

XyloAexosamic acids (Leyene), A., i, 
531 . 

il-ci-XyioliexoBaBioiactoae liydrocliloride 
(Lbyenb), a., i, 531. 

Z-Xylose, oxidation of, in alkaline solu- 

■ tioii (STee, Hedekbuiig, and Glatt- 
feed), a., i, 100. 

«?.-m-XyIyl ethyl ether (v. Auwehs), 
A«, ii, 343. 

te-2-XylyIliydroxyIamine, action of 
inetiiyi alcohol and sulphuric acid 
with (Bambekgeh), A., i, 341. 

0 “ and m-d-Xylyi a-hydroxystyryi ke- 
tones (JoRLAlS^DElih A., i, 20. 

OT-XylyI-4-metliyI diketone, 5-hydroxy-, 
{^ 2 -|?-nitrophenylhydrazone (t. Au- 
wees), A», i, 195. 


Yeast, autolysis of (Yansteenberge), 
A., i, 147. 

action of arsenic salts on (Boas), -A., 
i, 148. . 

enzymes of (Ivakov), A., i, 365. 
extraction of invertase and maltase 
from f B uchner and Eeischle), A., 
i, 64. 

presence of co-ferment of, in the 
animal organism (Meyerhof), A,, 
i, 464. 

mte of growth of (Slatoe), A., i, 
564. 

water-shlnble growth-promoting sub- 
stance in (Drummond), A., i, 148. 
secretion of a chromogen by (Beyer- 
inck), a., i, 470, 

antineuritic and antiscorbutic factors 
in' (Hardik and Zilva), A., i, 
8S5, 

intermediate reactions in feimentation 
with (y. Euler,, Ohlben, and 
Johansson), A., 'i, 149, 
plant functiG'n of, in alcoholic fermenta- 
'Um (Linset), a., i, '829. 
utilisation of, in the organism 
fScHiLL), 1., i, 359. ' 

■rea'istifation Uf, by muscle extracts 
'IMwishof), 1., i, 242. 
experiments^ O'H the culture of (Bo- 
> _ «ci%!rr}, A'., rVtl. 

ilwng, . formation 'Of '.aymophosphates 
' by (V, luLEBb'A., i, ,329. 
1leM^titt»deic'’aeid,' jtepamtioB of (Eau- 
KAHifb An ii 273i / ' ' . , 

strnctnreof (THA»»HAUSBRtnd',DoEF- 
A.,;b:'47y, ifUAYEWl A., , 
* ,' 


2 . 

Zeolite, new, from Iceland (Callisen), 

A., ii, 326. 

Zeolites, nature of the water contained 
in (Stoklossa), A., ii, 122. 

Zinc, ionisation and resonance potentials 
of (Tate and Foote), A., ii, 94. 
formation of crystals in rods of 
(Fraenkel), a., ii, 17. 
action of allyl bromide and mesityl 
oxide with (Enklaaii), A.., i, 154.-4 
distribution and elimination of, in the ’ 
body (Salant, Rieger, and Treut- 
hardt), a., i, 326. 

Zinc alloys, rate of solution of, in acids 
(Oextnerszwer), a., ii, 162. 
wdth copper, effect of small quantities 
of cadmium on (Guillet), A., ii, 
199. 

Zinc bases (zincmnmmes\ salts of, with 
organic acids (Ephraim and Rosen- 
berg), A., i, 390. 

Zinc arsenates, colloidal (Klemp and 
V. Gyulay), a., ii, 200. 
carbonate, equilibrium in the system : 
carbon dioxide, water and (Smith), 

a., ii, 261. 

chloride compound of dimethylaniline, 
benzyl chloride and (Chemical 
Works, Rohner & Co.), A., i, 260, 

} selenide, formation of (Chikashigi 
and Kurosawa), A., ii, 112. 

Zinc organic compounds : — 
with triethylenediamine (Jaeger and 
Kahn), A., i, 8. 

Zinc estimation and separation i — 
estimation of (Hassreieter), A., ii, 
132. 

estimation of, volume I rically (How- 
den), A., ii, 408. 

commercial, analysis of (Beetiaux), 
A., ii, 408. 

estimation of, as zinc mercuiyr thio- 
cyanate (Jamieson), A., ii, 335. 
estimation of, on galvanised iron 
(Baueb), a., ii, 132. 
estimation of, in zinc dust (Wilson), 
4., ii, 371. 

estimation and separation of (Carnot), 
A., ii, 133. 

Zinc blende. See Blende, 

Zinc dust, impurity of (Binder), A., ii, 
398. 

estimation of zinc in (Wilson), A.', ii, 

, 371. ; ' 

Zincaleisteed®: See 'Electrode, . 

ZingibBrone {Nomura), A., i, 396. 

Zinwm,,; analysis, of .'(Browns ' 
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Zirconiimij lino spectrum of (de Gea- 
mont), a., ii, 90. 

Zircoaium nitride (BRUliuii and Oh ait- 
venet), a., ii, 321. 

Zirconyl nitrates (Chauvenet and 
Nicolle), a., ii, 231. 
double sulphates (Chauvenet and 
GUEYLAIIE), A., ii, 269, 
321. 


Zireoaium detection and separation 
detection of, colorinietrieally, with 
pyrogallolaldehyde (Kaseeee), A., ii, 

244. 

separation of titanium, alummiiinis 
iron, inangauese and (Biiowx), A., 

ii, 84. 

Zymophosphates, formation of, by liTing 
yeast (v. Euler), A., i, 329. 
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Britisli Patents, 1916. 

8691, A., i, 113 

104676, A., i, 260 
10.6064, A., i, 251 
107961, A., i, 200 
10S459, A., i, 238 
110906, A., i, 289 
111321, A., i, 107 
111323, A., i, 112 
1127S6, A., i, 422 
113933, A., i, 263 
114680, A., i, 297 
116094, A., i, 521 
116348, A., i, 343 
116920, A., i, 496 
117486, A., i, 500 
117824, A., i, 421 
119249, A., i, 521 
119250, A., i, 522 
Berman Patents(B.E.-P.), 
294877, A., i, 167 
295495, A., i, 228 
295507, A., ii, 163 
295767, A., i, 222 
296019, A., i, 217 
296035, A., i, 227 
296091, A., i, 221 
2962S2, A., i, 211 
296446, A., i, 222 
296741, A., i, 209 
296742, A., i, 235 
296889, A., i. 260 
296915, A., i, 257 ! 

296940, A., i, 276 | 

296941, A., i, 262 i 


i 296964, A., i, 273 
296991, A., i, 272 
i 297018, A., i, 264 

! 297414, A., i, 239 

; 297875, A., i. 165 

! 2981S5, A., i' 165 

I 298193, A., i, 181 

i 298-345, A., i, 180 

1 298706, A., !, 191 

j 299300, A., ii, 166 

I 299505, A., ii, 164 

! 299510, A., i, 218 

299S06, A., i, 235 
299.992, A., i, 212 
301079, A., i, 105 
301121, A., i, 117 
301139, A., i, 121 
301450, A., i, 259 
301451, A., i, 261 
301452, A., i. 111 
801498, A., i, 267 
! 3015.54, A., i, 272 

301591, A., i, 272 
301832, A., i, 259 
301870, A., i. 235 
301905, A., i, 249 
302094, A., i, 254 
302737, A., i, 300 
303032, A., i, 295 
303033, A., i, 297 
303052. A., i, 289 
303095, A., i, 295 
303409, A., i, 315 
303450, A., i, 299 
303478, A., i, 291 
303556, A., ii, 232 


304983, A., i, 450 
305262, A., i, 482 
305281, A., i, 497 
305347, A., i, 494 
305772, A., i, 533 
305885, A., i, 548 
305886, A., i, 542 
306724, A., i, 534 
306804, A., i, .528 
306938, A., i, 536 
306939, A., i, 546 
United States Patents. 
1244901, A., i, 100 
1244902, A., i, 100 
1245742, A., i, 98 
1247270, A., i, 154 
1252452, A., i, 260 
1246739, A., i, 160 
1247499, A., i, 160 
1254970, A., i, 261 
1255423, A., i, 271 
12.55719, A., i, 266 
1255739, A., i, 272 
1255740, A., i, 272 
1255950, A., i, 263 
1255951, A., i, 271 
1256293, A., i, 297 
1259517. A., i, 306 
1259757, A., i, 288 
1269758, A., i, 288 
1260535, A., !, 801 
1260621, A., ii, 230 
1260622, A., ii, 230 
1260852, A., i. 295 
1263238, A., i, 297 
1266092, A., i, 352 
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EREATA. 


VoL. LXXXII (Abste., 1902). 

Part I. 

Pago Line 

174 22 and througliont the abstract, for tropic ” read ‘‘ tropinie.” 

Part II (Index). 

Page Line 

743 7^ col. L\ . ’ 

1032 27 ,, tropic acids, ’ ‘Hropmic acids. ’ 

VoL. XCIY (Abste., 1908), 

Page Line 

ii. 395 22“*“ for read 

VoL. C (Abstr., 1911), 

Page Line 

ii. 406 18 /or ** diirites ” “dunites.” 

ii. 1105 7^ „ *'1910, A., ii, 57” read “ 1910, A, ii, 46.” 

Yol. Oil (Abstr., 1912)* 

Page Line 

ii- 57 19 /or ‘^idiocrase ” *'idocrase.” 
iiJI3 2 „ “rhodocrosite” “rliodocbrosite.” 

iTooT 14 ,, ^*3opai”roai **opaI” ? 

Yol. CIY (Abstr*, 1913). 

Pago Line 

ii. 419 14 for **Rev. . . d’ read ‘‘Riv. Min. Crist. Ital.” 
il 419 20* „ “ samseyite ” rooc? “ semseyite.” 

ii 423 3 ,, ‘‘hornblende” ‘‘hornfels.” 

ii. 423 7 ,, “double refraction (mean value 1’67)” read “mean index of 

refraction 1*67.” 

Yol. OXII (Abstr., 1917). 

Page Line 

i. 660 22* for “ Bixins ” read “ Bixin. I?.” 
i 660 21* „ “425”rea<f “495.” 
i 683 7* „ “89”r«ja<f “89.” ^ 

11112 7 ,, “nitrate ” roaoJ “nitrite,” 

^j. 457 2 ,, “Genossen” “collaborators.” 

ii. 496 18* ,, “hedenbergit” roo^ “hedenbergite.” 

A^ol. CXIY. (Abstr., 1918). 

Page Line 

i. 275 15 for “ Peidricia ” read “ Fetdeeicia.” 

1 282 25 ,, “Galbeansen” reoc^ “Gijlbranskn.” 

CO CO 
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EBBATA {continued). 


Page Line 

i 342 15* for * ‘ j?*AmiiLOplieTiol ” read “Hitrobengem’’ 

i. 343 25 ,, ‘‘benzoyl” “b*'Hzyl,” 
h. 17 9 ,, “Wengel” rcafi “Wenzel.” 

ii. 21 6* Insert “[Compare, however, Fenton, Trans., 1894, 65, 899].” 

ii. 63 15* /hr “flame” “plane.” 

ii. 69 4 \tlGr “2 : 4 -dinitro toluene ” insert “ the system.” 

ii. 69 4* yW “ moleeudes ” year^ “ molecules.” 

ii. 95 8 “Zachs” read! “Lachs.” 

ii 302 “[See 71 a].” 

ii 120 ^ A^far “ 2 CaO, YO;,, SCO.,, IOH 2 O” read “2CaO, YO.^, 4 CO. 3 , IOH 2 O.” 
*• Qo*> i “ Sttlpharsenate ” read “ Sulpharsenite.” 

11 . “5%” read “25%." 

ii. 326 12* 5, “Tasca” “ Vaca.” 

ii. 372 23 ,, “Tancey ” “ Yancey.” 

ii 470 10 col. ii. for “i, 279” read “ii, 279.” 

OoLLEOTiVB Inbes, 1893 — 1902 (Authors) 

Page Col. Line 

218 i IS* /djr“ tropic acids,” “ tropinic acids.” 

3641 ii 3&4 ddek. 

1642 i 23* imert “Tropinic Acids (Gabamer) 1902, A., i, 174.” 

Collective Index, 1903 — 1912 (Authors). 

Page Col. Line 

886 i 22 for Biitea fiiTidosa'' TeaL(i ^^Butea frondosa.’" 

1012 i 9* for “ 1904, A., i, 24” read “1904, A., ii, 39.” 

Subjects. 

Page Col. Line 

278 i 20 /or “ A., ii, 868 ” read “ A., i, 868 .” 

1317 ii 23* and 24* should be deleted. 

1326 ii 30* below this line “ 8 'M 0 thoxy- 4 *toltiic acid, methyl 

ester” (Guillaumik), 1910, A., i, 375. 

]S"0TE TO T., 1917, 111, 664-665, 

The word “ pure ” in this section is intended to convey that the zinc sxilpliide in 
<|uestion was free from any intentional impurities, and that, so far as could be 
provided, it was also free from cj[uatitities of impurity detectable by ordinary 
chemical methods. It was not intended to suggest that 'the sulphide was spectro- 
scopically pure. The methods of preparation described in the section obviously 
cannot provide against the contamination of the product with traces of zinc oxide, 

* Prom bottom. 


m 



INSTEUCTIONS TO ABSTMCTOKS, 

GIVING THE 

NOIENCLATUEE ' AND SYSTEM OE NOTATION 

ABOPTEB 11 THE ABSTEAGTS, 


The object of tbe abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for tbe information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 

ir Titles of papers must be given literally. 

2. Before beginning to jvrite the abstract, tbe whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should he made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original, 

4. The abstract should consist mainly of the expression, in the 
abstractor's own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results, 

6. A concise statement showing the general trend of the investigation 
should be given at tbe commencement of those abstracts where the 
liature of the original permits of it. 

^*"**^7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

S, Matter which has appeared once in the AhstractB is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to ' the ' understanding of the results, or have some ' inde- 
pendent value. Further, comparatively unimportant compounds, such 
'^,thednorganic salts of. organic bases or acids, should be mentioned' 
^Uita shortly., ' Ob the other hand, data such as melting and boiMug' 
■ points, sp. gr., specific rotation, ,&c., must be given in every case uIiIm 
reborieddn earlier ^papers. 
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Nomenclature. 

10. Employ names such as sodium chhridef potassium sulphate for 
inorganic compounds, and use the terminals ous and ic only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle j such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

IL Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, noo'mal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, ihc., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 

example : NO, nitric oxide ; COg, carbon dioxide ; P 4 OJ 0 , phosphoric 
oxide ; As^q, arsenious oxide ; ferric oxide. 

14 In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of ON and COgH, 
for example, CHg- OHoI a-iodobutane, CHs-OHa-OHg-QN.,. 

a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; for example, 

OH “ CHs-CHs-CHMe-CHMe-OH, 

should be termed ^y-dimethylpentane not methyiethylMopropyl- 

methane, and or CHj- CHMe-OHMe-OO^H 

should be termed a^-dimethyibutyric acid, not aj^/^-trimethyipropionic, 
or a-methyl«ovalerie, or methylwpropylacetic acid. 

16. Use names such as methane, ethane, &c., for the normal 
paraffins or hydrocarbons of the OjiHsia+a series of the form 

2 ] 5 ’CHg, 4c. Term the hydrocarbons and ethylene 
and acetylene respectively (not ethene and ethine). Homologiies of 
the ethylene series are to be indicated by the suffix -ewe, and those of 
the acetylene series, wherever possible, by 4mm, Adopt the name 
allene for the hydrocarbon 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 

ending in 0 ^ Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number 'of OH-groups. Compounds which 
are not alcohols, but for which names ending in ol have been used, 
are, to be represented by, names ending in ofe, if a systematic, name 
mnnot be given, , thus anisole not anisol, indole not indol. Oompouuds 
such, as ,MeONa, ^ EtONa, 4c., should he termed, sodium' -methoxide, ' 
soditqn ethoxide, 4c. , ' ■ 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloro-, bromo-, %do-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19 . GoMpoiiiids aii 8 /logous to tlio acids of tlio lactic series containing 
tlie OH-gronp should be termed %c?roaj^-derivatives, and not oxy-deriva- 
tives ; for example, liy droxyacefcic and not osyacetic acid. Compouacls 
containing the analogous groups OEt, OPh, OAc, &c., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- dexuvatives. Thus 
a-ethoxypropionic acid, OEt-CHMe-COgH:, instead of ethyl-lactic acid; 
3 : 4 -diethoxybenzoic acid, (0Et)206H3*C02H, instead of diethylproto- 
catechiiicacid ; and a-acetoxypropionic acid, OAc’CH Me- COoH, "instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, CgHEt2(0H)2-C02H, and not CgHg^OEt) 2*00211, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula 06B[Br2(0H)2*C02H. 

20 . The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21 . When a substituent is one of the groups ISTHg, NHE, NEg? or 
jN'E, its name should end in ino ; for example, jS-aminopropionic acid, 
KS^CH2-0H2-002H, /S-anilino-acrylic acid, 
a-iminopropionic acid, NHICMe-OOgH. 

22 . Compounds of the radicle SO3H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23 . Basic substances should invariably be indicated by names 
ending in ine^ as aniline instead of aniiin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as paimitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate^ as 
morphine hydrochloride and not morphine hydrochlorate. 

24 . The Collective Index, 4 th decade ( 1903 - 1912 ) should be adopted 
jgl^th© standard of reference on questions of nomenclature not provided 
mr in the preening sections. 

Notation. 

25 . In empirical formulae the elements are to be given in the 

order 0, H, 0, N, 01, Br, I, Fj S, P, and tke remainder alphabetically. 

26. Equations should be omitted unless essential to the under- 
standing of the results ; as a rule, they should not be ■wTitten on a 

separate line, but should “ run on ” with the text. 

27. To economise space, it is desi|«ble: , , 

(a) That doto should be used instead of dashet in connectang 

contiguous syinbols or radicles, whenever this do® 
not interfere wildi the clearness of thS'formula. 



(b) That fo-itoiilae should be shortened by the judicious 

employment of the symbols Me for OHg, Et for 
Pr« for OHo-OH.-CHg, Pr^ for aE.(GR^\, Ph 
for OgH., Py for Ac for CO^CHs, and Bz for> 

oo-c,h; 

(c) That formulae should he written in om line whenever 

this can be done without obscuring their meaning. 

28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 

(a) The abbreviations o-, to-, and p-, should be used in place,,, 

of 1 : 2- or ortho-, 1 ; 3- or meta-, and 1 : 4- or para. 

(b) In numbering positions in the case of substitution deriva- 

tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index), 

(c) Names of substitution derivatives should be given in 

such a way that the position of the substituent is 
indicated by a numeral px*efixed ; for example : — 


SO.H 


Br! 


is 2 : 5-dibromobenzenesulphonie acid ; 


Me 


SO^Hi 


iNHg is 3-bromo-o*toluidine-5 sulphonic acid. 
iBr ' 


20. In representing the constitution of derivatives of other closed 
chain hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Pichter’s Z&dkon der 
KSkf^ff-Ymiindungm (3rd edition, 1910, pp. 14 — 26) should be 
used, of which the following schemes may be regarded as typical 
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Fyxazole. 
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Pmiiie.'' Pyridine, Indole. 





Naplithaleiie. Qiimolirie. '&oQnmoUne. 



Anthracene. Phenanthrene. 



Diphenyl. ^i8-DinaphthyL 


Manuscript. 

30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 X 8 in.). 

31. Hot more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastene<i together by means of gum at the top left-hand corner. 

"*^3. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 

Proofs. 

34. . Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

' 35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 

The Editor's decision, in aU matters connected with the 
Abstracts, must' be considered, final. 

' ^ This numheraig, proposed originally by E. Pischer, is adopted in the text of the 
•Jjmikm, 
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